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Reproduced  by 

DOCUMENT  SERVICE  CENTER 

KNOTT  BUILDING,  DAYTON,  2,  OHIO 


This  document  is  the  property  of  the  United  States 
Government.  It  is  furnished  for  the  duration  of  the  contract  and 
shall  be  returned  when  no  longer  required,  or  upon 
recall  by  ASTIA  to  the  following  address: 

Armed  Services  Technical  Information  Agency,  Document  Service  Center, 
Knott  Building,  Dayton  2,  Ohio. 


NOTICE:  WHEN  GOVERNMENT  OR  OTHER  DRAWINGS,  SPECIFICATIONS  OR  OTHER  DATA 
AKEUsED  FOR  ANY  PURPOSE  OTHER  THAN  IN  CONNECTION  WITH  A  DEFINITELY  RELATED 
GOVERNMENT  PROCUREMENT  OPERATION,  THE  U.  S.  GOVERNMENT  THEREBY  INCURS 
NO  RESPONSIBILITY,  NOR  ANY  OBLIGATION  WHATSOEVER;  AND  THE  FACT  THAT  THE 
GOVERNMENT  MAY  HAVE  FORMULATED,  FURNISHED,  OR  IN  ANY  WAY  SUPPLIED  THE 
SAID  DRAWINGS,  SPECIFICATIONS,  OR  OTHER  DATA  IS  NOT  TO  BE  REGARDED  BY 
IMPLICATION  OR  OTHERWISE  AS  IN  ANY  MANNER  LICENSING  THE  HOLDER  OR  ANY  OTHER 
PERSON  OR  CORPORATION,  OR  CONVEYING  ANY  RIGHTS  OR  PERMISSION  TO  MANUFACTURE, 
USE  OR  SELL  ANY  PATENTED  INVENTION  THAT  MAY  IN  ANY  WAY  BE  RELATED  THERETO. 
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Introduction  and  Din  cue  a  ion  on  limbing  Plight 
no  cord  ?ora. 

RFCPIOII  II*  ?ho  British  Hiaao  of  Harken  Project  -  Bombing 
Plight  Records  * 

a*  Composite  bomb  plot-  all  British  Bombs* 

be  Bombardier  "chlaebite  «  bombing  Flight  Ro- 
cord  Form 3  and  Individual  bomb  plot* 

oe  Bombardier  Blair  -  Bombing  Flight  Record 
Forma  and  Individual  bomb  plot. 

d.  Bombardior  Barkley  -  omblng  Flight  Record 
Forrua  and  individual  bomb  plot* 

e.  Plbnl  Crnphs* 

B ’  C?T 01J  III*  Brit lah  Phase  -  Operational  nunmry  -  Bombing 

Fqulptaont* 

a*  Armament* 

b«  Bombs ight 


O*  C-l  Autopilot 

d#  Photo  Fquipraont 

o.  Radar  Altimeter 

RFC?  101?  IV*  The  American  PhAae  of  Harken  Pro joct  -  Bombing 

Plight  Records* 

a*  Bio e Ion  l’oquiremonts  and  probabilities* 

b.  Composite  lx>nb  plot-  all  Amason  bomba, 

o*  Composite  bomb  plot-  all  damson  bomba* 

d.  Bombardier  '"ohlaoblts  -  Bombing  Flight  Re¬ 
cord  rind  individual  bomb  plot* 

o.  Bombard  lor  Blair  -  Bombing  "light  Record 
"on, is  and  individual  Font,  plot* 
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f«  Bombardier  Barkley  -  Bombing  Plight  Rocor-d 
Forms  and  Individual  bomb  plot* 

go  Pibal  Graphs , 

V.  American  Phaso  -  Operational  Summary  -  Bombing 
Kqu?  patent  • 

a .  Armament 

b.  Bomb  sights 

c.  C-l  Autopilot 
d„  Photo  Equipment 
o.  Radar  Altimeters 

VI.  Summary  -  Bombing  Accuracy  and  Analysis,  Ameri¬ 
can  and  British  Phases. 
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BOMBING  ANA  bTG  tB  AND  TThATBP  .'ir-  J' CTf> 
SECTION  I 


l,  BfTnoDircriQK 


This  section  of  the  final  report  consists  of  two  phases# 
one  for  the  British  bombs,  and  ono  for  the  American  bombs. 
Because  of  the  different  aspects  and.  conditions  encounter¬ 
ed,  It  was  deemed  best  to  consider  the  two  phases  a  oner** 
atoly,  except  for  tho  Bombing  Accuracy  and  Analysis  Section. 

2 .  BOMBING  FLIGHT  FKCORDS  SECTION 

For  each  of  the  two  phases  there  Is  a  generate  bombing  flight 
records  section  which  Includes  the  following* 

a,  A  composite  bomb  plot  which  shows  the  location  of  all 
bombs  dropped  In  relation  to  the  aiming  point  used,  bomb 
number,  bombing  altitude  for  each  bomb  dropped  and  the 
name  of  the  bombardier.  All  British  bombs  are  consoli¬ 
dated  on  one  plot.  In  the  case  of  the  American  bomba, 
thore  is  one  plot  for  all  Amazon  type  bombs  and  one  plot 
for  all  Mama on  type  bombs. 

b,  A  consol  Ida  t;i  on  of  individual  Bombing  Flight  Record  Forms 
(forms  12C,  modified)  segregated  according  co  the  name 

of  the  bombardier,  plus  a  bomb  plot  for  each  bombardier 
which  shows  tho  exact  location  of  each  bomb  Impact  in 
relation  to  the  track  of  the  aircraft. 

c,  A  v/aather  PIbal  q ^aph  section  which  shows  the  measured 
winds  from  ground  to  flight  level  as  recorded  during  tho 
approximate  time  of  bombing  by  weather  stations  in  the 
target  vicinity.  One  Pibal  Graph  will  appear  for  each 
day  of  bombing  to  cover  tho  effective  hours  during  which 
bombing  occurred,  For  Instance,  if  throe  aircraft  bomb¬ 
ed  on  one  particular  day#  only  one  Pibal  Graph  will  appear 
for  that  day  of  bombing, 

3  *  BOMBING  EQUIP?!  .Iff  0Pr  I'  IT  TONAL  BTIMTJAHY  B'.CTION 

For  each  of  the  two  phasos  there  Is  a  summary  covering  the 
operation  of  the  following  pertinent  bombing  equipment : 

a .  Armament 

b.  Bombs ights 

c.  C-l  Autopilot 
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d .  Photo  equipment 

e.  Radio  Altimeters 

4.  BOMBING  ACCURACY  AND  ANALYSIS  SECTION 

The  accuracy  of  bombing  and  summary  of  bombing  analysis  is  con¬ 
tained  in  a  Beperato  section  of  this  report  which  includes  all 
bombs  dropped  during  the  entire  project. 

5.  THE  BOMBING  FLIGHT  RSC01D  FORM  (FORM  12C.  MODIFIED) 

Because  of  the  special  and  detailed  type  of  information  desired, 
a  Bombing  Flight  Record  Form  was  prepared  especially  for  the 
Harken  Project.  In  the  report  to  follow,  a  Bombing  Flight  Rec¬ 
ord  Form  ha®  been  prepared  for  each  bomb  dropped?  therefore,  a 
complete,  detailed  treatise  is  available  for  each  particular  bomb. 

a.  Page  one  of  each  Bombing  Flight  Record  Form  includes  all  of 
the  standard  bombing  data,  plus  a  plot  cf  the  bomb  Impact,  a 
plot  of  the  analysed  (theoretio&l)  bomb  impact,  and  a  break¬ 
down  to  show  analysis  of  errors  in  range  and  deflection.  De¬ 
viations  from  the  standard  Form  12G  are  as  follows i 

(1)  MISSION  S0»  Usually  one  Albert  air ore ft  carried  two 

British  1^50  lb.  model  bombs  on  each  miseionj  therefore, 
in  some  cases  t)ie  same  mission  number  will  appear  ora 
two  separate  bombing  flight  record  forms. 

(2)  LISTED  UNDER  SIGHT  DATAi  Column  heeded  "Synchronisation* 
shows  the  bombsight  crosshairs  In  relation  to  the  aiming 
point  at  the  Instant  of  bomb  release.  The  circle  is  re¬ 
presentative  of  a  100  foot  radius,  and  the  caret  (A)  marks 
indicate  the  applicable  crosshair  to  be  synchronised  at  Hie  point 
of  bomb  release.  If  a  -errot  (A)  mark  does  not  appear  be¬ 
side  one  of  the  lines  representing  a  crosshair,  it  indi¬ 
cates  that  the  particular  crosshair  was  not  perfectly 
synchronised. 

(3}  LISTED  UNDER  SIGHT  DATAi  Column  headed  * Bubbles." 

Bubble  errors  are  indicated  Right  (R)  or  Left  (L)  in 
the  case  of  the  lateral  bubble,  and  plus  (f)  or  Minus 
(-)  in  the  case  of  the  fore  and  aft  bubble.  A  plus 
fore  and  aft  bubble  error  indicates  that  the  bubble 
was  off  the  lubber  line  toward  the  noae  of  the  aireraft. 


Magnitude  of  bub:  le  errors  is  recorded  as  a  fraction 
of  one  (1)  full  bubble  length.  '.Hie  value  of  one 
(1)  bubble  length  Is  assumed  to  be  50  mils  for  both 
the  fore  and  aft:  and  tho  lateral  bubble.  Therefore, 
a  bubble  error  reported  as  being  £  length  is  equal 
bo  0  mils. 

(4)  RANGR  ERRORS t  Are  indicated  Plus  (+)  or  Minus  (-). 

A  plus  range  “"eri’or  indicates  that  tho  impact  was 
over.  Deflection  errors  are  indicated  Right  (R)  or 
Left  (L).  A  Right  deflection  error  indicates  that 
the  bomb  impact  was  to  the  right  of  the  aiming  point. 

(5)  LIST  TD  TIIIDF.R  5PJD(MPH)  :  Column  headed  "  Ground - 
ape o&yir  tEg  grounispeed  indicated  is  tho  measured 
groundspeed,  not  the  one  obtained  with  the  bomb- 
sight. 

(6)  J'HD  BOMB  PLOT :  The  solid  black  dot  represents  the 
measured" 'bomb' ' impact  •  The  solid  black  square  re¬ 
presents  the  analyzed  (theoretical)  impact. 

Page  two  of  the  Bombing  Plight  Record  Fora  contains  a 
summary  of  bombing  analysis,  a  record  of  all  difficult¬ 
ies,  malfunctions,  and  unusual  conditions  encountered  by 
the  bombardier  during  preflight  and  in-flight  operation 
of  the  bombing  equipment.  It  also  contains  a  commentary 
as  to  what  the  malfunction  was  determined  to  be  and  the 
corrective  action  that  was  taken  to  remedy  the  reported 
malfunction. 


SECTION  II 


BRITISH  PHASE  OF  HARKEN  PROJECT 


THE  BRITISH  PHASE  OF  HARKEN  PKOJEOT 


1=  THE  PURPOSE  , 

The  purpose  of  the  British  phase  was  to  determine  this 
altitude  at  which  the  British  1650  lb.  Model  bomb  would  break 
up  on  impact  and  to  further  test  the  penetration  qualities 
of  the  bomb. 

2.  MISSION ; REQUIREMENTS 

The  British  desired  two  good  assessable  hits  on  the  roof 
of  the  Fiirge  Submarine  Assembly  Plant  from  an  absolute  altitude 
of  30,000  feet.  A  total  of  13  bombs  were  provided  for  this 
phase  of  the  test  and  if  the  first  two  strikes  on  the  target 
did  not  break  up  on  impact,  and  bombs  remained,  it  was  further 
desired  that  two  more  good  hits  be  obtained  from  an  absolute 
altitude  of  35,000  feet. 

3.  THE  FAROE  TARGET 

Although  the  overall  dimensions  of  the  Farge  Sub  Assembly 
Plant  are  approximately  1400  feet  in  length  by  300  feet  in 
width,  only  the  Western  600  foot  portion  of  the  roof  could  be 
used  because  the  high  speed  cameras  installed  were  limited 
in  coverage  to  that  particular  portion  of  the  roof.  Inaeauoh 
as  s  bomb  impact  outside  of  the  camera  range  would  have  been 
of  little  praotioal  value  to  the  British,  it  was  decided  to 
use  only  the  wide  end  of  the  structure  as  an  aiming  point. 
Effectively,  this  reduced  the  sise  of  the  target  dimensions 
to  approximately  600  fest  in  length  by  300  feet  in  width. 

4»  RESULTS 

Of  the  first  'five  bombs  dropped,  two  hits  were  obtained 
on  the  wide  portion  of  the  roof  but  hit  number  two  was  not 
considered  good  enough  for  purposes  of  assessment  and  one 
more  hit  was  desired  from  30,000  feet.  Hit  number  three  was 
obtained  with  the  eighth  bomb  dropped  and  it  was  a  good  bit. 
None  of  the  strikes  from  30,000  feet  broke  up*  subsequently, 
missions  were  flown  at  35,000  feet  absolute  altitude  and  two 
more  good  hits  were  obtained  with  the  five  remaining  bombs. 

This  completed  the  British  phase  of  the  Harken  Project. 
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BOMBING  BLIGHT  RECORDS 


BOM  BARD  IERS. 

1ST  IT  EOBBRT  R.  SCHIAIBIT2 
1ST  IT  ROBERT  C.  BIAIR 
IS.’  Iff  CHAR  LBS  II.  BARKOT 


harken  bomb  plot 


i 


O  ft  © 


_l 

L±J 

Q 

o 


i- 

il 

i 

I 

(I 


! 

! 


h- 

< 

Ld 

CD 

< 

IjJ 

cc 

CD 

X 

a: 

DC 

o 

Q_ 

< 

m 

X 

i- 

_j 

CD 

UJ 

o 

f— 

CD 

m 

CO 

cr 

QC 

o. 

CD 

< 

Ll_ 

YPE 

• 

CO 

o 

CD 


Cl 

z 


o 

Id 


i  5“ 

u-  X  <  < 

<  O  -D  _J 

CD  i/I  a  ID 


>-  >- 
UJ  UJ 


UJ 


t  t  u 

>*  CQ  CD  GO 
UJ  UJ  UJ  u 

. J  <  <  < - _  u. 

trxix<a:n:Q:< 

ID  [O  W)  CD  CD  CCj  Ui  0)  S3 

h-  H  f-  K  |-  h-  H 

-  J  -J  -J  — I 


I-  h- 


ooo  OOOOOOOO  oo 
f-jOooooOOOOOOOO 
J  o  o  O  O  O  o  o  o  o  o  o  o  o 

"*1  *7  o  in  o  o*  m"  in"  oOio’O  in  O* 

"i  fO  fO  .*•)  to  lO  IO  *>  to  K>  lO 


CJ 


m  CO 
<  <J 


o  w  n  5  ° 

i  T  i  i 

<  <1  <  <t  < 


CM  lO  N 
OJ  N  (VI 
J  I 

<  <  < 


o 

K> 

<J 


OJ 

K) 

I 

< 


e 


FLIGHT  RECORD 


Bombardier:  SCRLA1EITZ.  ROBERT  B.  let  Lt. 


.  CAPTA1H. 


ALTITUDE 


Bombs ight  (type):  Nordan 

(model) :  M“9 

(no,):  _ 

Bomb  (type,  si:ze&no, )  QP/SA  lfe$0: 


OMPUTATIONS 


AIRSPEED 


Tgt  Slav 
kl%  Sett 
Ind.  P.A 


T 

F.L.  Te 


i/omp.  i^rror  ;  zz _ _ 

Corr  F.L.  Temp “35*8 

Grnd .  Temp.  _ 

Mean  Temp.  ~6«3 

Eomb.  Alt.  30000 

Disc  Speed 


TAS  313 
Trail  21«5 


FEATHER 


SCORING  METHOD 


Visibility  Survey  _ ^ 

Turbulence  SIKtoti ,  Photo  _____ 


MISC . 


ILT .  SPEED  (MPK 
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BOMBING  ANALYSIS  SUMMARY 
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RANGY  ANALYSIS! 

a.  The  measured  range  error  was  40  feet  over  fro®  the 
offset  aiming  point  used.  The  bombardier  was  instructed  to 
aim  at  a  point  600  feet  from  the  west  wall  of  the  target  *  along 
the  center  line*  This  AP  was  500  feet  short  of  the  standard 
aiming  point  in  us®  at  that  time*  The  groundapeed  synchroni¬ 
zed  for  was  239  MPH  as  compared  to  the  measured  grounds peed  of 
gBB  MPH*  This  one  (1)  MPH  range  synchronisation  error  produces 
an  analysed  range  error  of  65  feet  short  as  compared  to  a  meas¬ 
ured  range  error  of  40  feet  over*  This  places  the  analysed 
impact  105  feet  short  of  the  actual  impact |  this  amount  of 
range  error  remains  indeterminate#  Although  the  bombardier  re¬ 
ported  no  fore  and  aft  bubble  error*  it  is  felt  that  the  prob¬ 
able  cause  of  the  45  foot  measured  error  over  was  a  compen¬ 
sating  bubble  error  not  detected  by  the  bombardier* 

DEFLECTION  ANALYSIS  i 

a*  The  measured  deflection  error  was  25  feet  to  the  rl$it 
of  the  aiming  point.  The  amount  of  drift  synchronised  for  and 
the  measured  drift  are  the  same*  The  bombardier  reported  no 
bubble  error  to  which  the  measured  deflection  error  might  be 
attributed*  The  23  foot  deflection  error  to  the  right  remains 
indeterminate* 

OPERATION  OF  BOMBING  EQUIPMENT 

1.  PNEUMATIC  D00R3* 

a.  DIFFICULTY*  The  rear  bomb  doors  buffeted  during 
eTlinb  to  4000  feet,  then  only  intermittent  buffet¬ 
ing  was  detected*  Door  latching  mechanism  out  of 
adjustment  * 

b.  CORRECTIVE  ACTION*  Adjusted  tolerance  of  door 
latching  mechanism* 

2 •  RACKS  AITD  RELEASE  SYSTEM* 

a*  DIFFICULTY*  Second  bomb  could  not  be  released  due 

to  British  carrier  malfunction*  Buffet¬ 
ing  of  bomb  bay  doors  caused  micro 
switches  to  break  contaot* 

b .  CORRECTIVE  ACTION*  Adjusted  micro-switches  so  that 

they  protruded*  This  allowed 
doors  to  buffet  slightly  but 
still  make  contact  with  micro- 
switches  » 


/¥ 


3.  CAMERAS i 

a.  DIFFICULTY t  Left  B-2  not  installed.  Motor  governor 

weight  broke  loose  and  wrecked  governor 
during  ground  cheek.  Rear  B~2  broke  film. 
Intermittent  sprocket  shaft  bearing  ap¬ 
peared  loose, 

b,  CORRECTIVE  ACTION >  Left  B-2i  Ho  replacement  or  camera 

part®  available.  Camera  out  of  op- 
oration.  Hear  5-2 a  Foiled  cssera. 
Sprocket  and  gate  clearances  o hacked. 
Bearing  peened  slightly  to  minimise 
shaft  play. 

4.  RADIO  ALTIMETER! 

a.  DIFFICOLTYs  At  bombing  altitude  the  times  one  seals 

reading  was  accurate  but  the  times  ten 
scale  reading  was  50,000  feet.  This  wan 
20,000  feet  higher  than  the  actual  alti¬ 
tude  and  was  caused  by  Indicator  I-152-G 
being  out  of  calibration. 

b.  CORRECTIVE  ACTIOS t  Indicator  calibrated  correctly. 

Circle  forms  sod  reference  pips 
adjusted  on  both  scales. 


mum 

FLIGHT  LEVEL  RADIO  ALTIMETER  READING i  30,000  feet  on  times 
one  scale. 
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HARKEN 


Bombardier;  SCHUEHETZ,  ROBERT  E.  1st  Lt. 


CAPTAIN 


Date :  24  «JUly  1947 

Bombsight  (type); 

Mission  No;  ?  -  British 

(model):  ^"9 

Tareet ;  lfW*s  Sub  Ass'y  FUnt 

(no.):  E-449 

Air<rrnft  Not  45"21?  51 

Bomb (type ,size&no, )  OP/Rk  16$0  lb_#A",20 

COMPUTATIONS 

ALTITUDE 


A  IRS  FEED 


Trail 21 


LEATHER 


SCORING  METHOD 


P.A.A  .T. 
F.L.  Tam 


MISC. 


Visibility,  G°°fl  Survey  _ X. 

Turbulence  SBflOt  iPboto  . 
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BOMBING  ANALYSIS  SUGARY 


RANGE  ANALYSIS .1 


a.  The  measured  range  error  was  343  feet  short*  Analysis 
shows  that  the  bombardier  synchronized  for  a  ground- 
spaed  of  277  MPH  as  compared  to  a  measured  ground- 
speed  of  276  MKI*  Tlxis  one  (l)  MPH  groundspeed  syn¬ 
chronisation  error  amounts  to  a  range  error  of  65 
feet  short*  Hie  remaining  278  feet  of  range  error 
short  is  indeterminate  e  Although  the  bombardier  re¬ 
ported  no  fore  and  aft  bubble  error*  it  is  assumed 
that  the  fore  and  aft  bubble  must  have  been  responsi¬ 
ble  for  the  majority  of  the  indeterminate  range  error 
short  * 


DEFLECTION  ANALYS  IS  > 

a*  The  measured  deflection  error  was  172  feet  right . 
Analysis  shows  that  the  bombardier  synchronized  for 
If  degrees  right  drift  as  compared  to  a  measured 
right  drift  of  3  degrees.  Tills  error  in  deflection 
synchronization  accounts  for  a  deflection  error  to 
the  right  of  300  feet.  Incorreot  drift  in  the  cross- 
trail  mechanism  due  to  the  drift  error  accounts  for 
11  feet  more  of  right  deflection  error  which  makes  the 
total  defleotion  error  311  feet  right.  However*  the 
bombardier  offset  the  fore  and  aft  crosshair  50  feet 
to  the  left  and  also  had  a  compensating  lateral  bubble 
error  of  66  feet  left*  both  of  which  somewhat  compen¬ 
sated  for  some  of  the  right  deflection  error  to  produce 
an  ultimate  analyzed  deflection  error  of  195  feet  to 
the  right-  This  placed  the  theoretical  impact  25 
feet  to  the  ri$it  of  the  actual  measured  error*  Tills 
25  feet  or  error  remains  indeterminate. 

OPERATION  OF  BONDING  EQUIPMENT 
1*  RACKS  AND  RELEASE  SYSTEM. 

a.  DIFFICULTY i  Right  British  carrier  would  not  release 

second  bomb.  Tried  release  after  operat¬ 
ing  door  opening  switch!  also  closed  doors* 
but  could  not  obtain  second  release  this 
mission.  Believe  door  micro-switches  were 
not  making  contact* 

b.  GORR'-'CTIVE  ACTION  I  Leads  to  the  micro-switches  were 

wired  together  so  as  to  eliminate 
th9  micro-switches  from  the  bomb 
raok  circuit. 


C0NFIDENT1A1 


2.  CAMERAS 

a*  DIFFICULTY ?  All  cameras  operated  OK  but  film  loosened 
on  the  taka  up  spool  in  the  rear  B**2 
camera  « 


b*  CORRECTIVE  ACTION  t  None  possible.  Malfunction  due  to 

sudden  stop  of  reel  plus  inertia. 


3  *  PAD  10  ALTIMETER 


a*  DIFFICULTY t  operated  CK  until  10,000  feet  reading  then 
blips  faded  out  entirely.  Receiver  section 
of  transmitter -received  BC  7S8C  inoperat¬ 
ive  • 


b.  CORRECTIVE  ACTION  i  New  transmit ter -receiver  installed. 


REMARKS. 

Pll^at  Level  Radio  Altimeter  Reading  -  (HONE) 
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HARKEN 


0©N« 


Bombardier 


Date:  28  July 


Mission  No:  7  -  Bfltlih 
Target:  sub  Aa 
Aircraft  Not  45~21751 


ALTITUDE 


Bombsight  (type):  &>rdaa 

(model):  .  .  . - 

(no.):  JbWti _ . 

R omb (type^ize&no. )  gP/RA  L65Q  JUl_£A' 


COMPUTATIONS _ 
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BOMBING  ANALYSIS  SUMMARY 


Bomb  cannot  be  analysed  accurately fbr  rang*  or  deflection  error 
becauae  an  accurate  measured  wind  was  not  obtained  during  this 

mission. 


OPERATION  OF  BOMBING  gQPI 


1.  CAMERAS 8 


a.  SIPFICOI.fi;  Light  circuit  breaker  popped.  The  right 

B-2  did  not  operate  becauae  of  a  sheared 
pin,  and  the  rear  B-2  had  a  broken  star 
gear  which  caused  an  intermittent  drive. 

All  malfunctions  were  attributed  to  cold 
temperatures  and  extreme  altitude.  All 
cameras  were  preflighted  OK  before  the 
mission  and  had  been  previously  lubri¬ 
cated  with  low  temperature  lubricants. 

Heaters  operated  OK  but  were  apparently 
inadequate. 

b.  CORRECTIVE  ACTIOS;  Circuit  breaker  reset.  Lights  oper¬ 

ated  OK.  Replaced  pin  in  steady 
drive  sprocket  of  right  B-2.  Re¬ 
placed  star  gear  in  rear  B-2. 

2.  RADIO  ALTIMETER; 

a.  DIFFICULT!:  Return  blip  disappeared  completely  after 

15,000  feet  reading.  Gain  level  in  trans¬ 
mitter-receiver  low.  This  was  possibly  due 
to  a  Had  tube. 

b.  CORRECTIVE  A0TI01;  Due  to  lack  of  test  and  maintenance 

facilities,  entire  unit  was  re¬ 
placed  from  stock.  Ground  checked  OS. 


MSSAKaS 

FLIGHT  LEVEL  RADIO  ALTIMETER  READING;  (NONE)  INOPERATIVE. 


CONFIDENTIAL 


HARKEN  : 


Bombardier:  SCHLABBITZ.  ROBERT  B.  1st  Lt._.LV^;  BOYD^  y/ILIl^G. - CAPTAIN - — • 

Date:  28  July  19A7  Bombs ight  (type):  _  SftTfeQ - 

Mission  No:  7-  Britiah - .  (model): 

Targets  P**T*  Sub  Asa’y  Plant,,  ^n0-/!  ■  — - 

Aircraft  No.  AS-21751  _  _ Bom^type^ize&no.) 1650 

- -  ’  COMPUTATIONS  _ 


AIRSPEED 


ALTITUDE 


n— 


MISC. 


ALT,  jSPEED  (MPH) 
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LEATHER 


VisibilityfiSSSL,  Survey 
Turb\ilenceSgeott  Photo 


CORING  METHOD 
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BOMBING  ANALYSIS  SUMMARY 

. . »■»■#!.  MIMHMMMMi 

This  bomb cannot  bs  accurately  analysed  for  range  or  deflection 
error ,  Bomb  was  a  delayed  release  or  was  released  manually.  In. 
addition,  measured  wind  obtained  was  of  insufficient  accuracy 
for  purposes  of  analysis. 


OPERATION  OF  ROMPING  EQUIPMENT 
1.  RACKS  AND  RELEASE  SYSTEM. 

a.  DIFFICULTY J  Because  of  failure  of  British  carrier  rack 

to  release  on  previous  mission#  a  manual 
release  system  was  installed.  The  carrier 
was  ground  tested  and  functioned  normally# 
To  insure  positive  bomb  release#  the  manual 
release  nT”  handle  was  pulled  when  the 
bombs ight  Indices  crossed.  The  bomb  was 
either  a  delayed  release,  or  released  man- 
ually  because  the  bombsight  showed  a  larger 
tangent  of  dropping  angle  for  this  bomb 
than  for  the  first  bomb  dropped  on  this 
mission#  and  the  first  release  hit  SHORT 
of  the  aiming  point. 


b.  CORRECTIVE  ACTION i  The  British  carrier  was  completely 

disassembled#  all  wiring  checked# 
and  reinstalled,  but  no  reason  could 
be  found  for  the  malfunction.  The 
carrier  released  OK  during  the  ground 
check. 


2*  CAMERAS 

a.  DIFFICULTY t  Same  as  for  Bomb  A-19  this  mission* 

b.  CORRECTIVE  ACTION :  Same  as  for  bomb  A-19  this  mission. 
5#  radio  altimeter  t 

a.  DIFFICULTY :  Same  as  for  bomb  A»19  this  mission. 

b.  CORRECTIVE  ACTION:  Same  as  for  b«nb  A-19  this  mission. 

REMARKS 

Flight  Level  Radio  Altimeter  readings  NONE  (INOPERATIVE) 


The  measured  wind  obtained  was  not  of  sufficient  accuracy  for 
purposes  of  analysis {  wind  reported  on  page  one  of  this  form  is 
from  metro  data.  Manual  release  handle  was  pulled  'by  radio 
operator  upon  signal  from  the  bombardier  when  the  bombsight  in® 
dices  crossed  to  insure  positive  bomb  release  because  of  previ¬ 
ously  difficulty  encountered  with  electrical  release  of  same 


BOMBARDIER— BLAIR  BRITISH  PHASE 


HARKEN 


Bombardier:  BLAIR,  ROBERT  C.  1st  Lt 


Date:  22  July  1947 _ 


Mission  No: 
Target :  _ F* 

Aircraft  No« 


!HT  RECORD 


Bombsight  (type): 

(model): 

(no.): 


Norden 

M-9 

jtivm 


Bomb(type,slze&no. ) 


COMPUTATIONS 


ALTITUDE 


Tgt  Slav.  80 

Alt  Sett.  30.17 

Ind.  P.A.  28930 
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Corr  F.L,  Temp  -35 
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RANCE  j  NA LYSIS : 


bombing  rN;  Lyr.'if  summary 


a.  The-  aear.urcd  ranL.a.  error  vap  Go  feet  short.  ^ at. lysis  shorn 
that  the  synchronized  ground speed  a.nd  the  netswred  pronnd- 
speed  vere  the  sa.-e.  An  error  of  136  feet  short  is  at¬ 
tributed  to  fore  and  eft  bubble  error,  but  this  vxs  somevhe  t 
compensated  for  by  a  n  error  of  1QL  feet  over  caused  by  ;■ n 
error  in  the  bombardier 1  c:  altitude  computation.  The  combina¬ 
tion  of  errors  show  a  total  range  error  of  34  feet  short. 

The  remaining  34  feet,  of  range  error  short  is  indeterminate. 

INFLECTION  ANALYSIS; 

a.  The  measured  deflection  error  V-  (>  c  f~-  3  feet  to  the  right  of 
the  timing  point.  The  bombardier  synchronized  for  1  degree 
of  left  drift  as  compared  to  a  measured  drift  of  0  degrees. 
This  vc a  responsible  for  160  feet  of  the  deflection  error  to 
the  right.  An  additional  deflection  error  of  136  feet 
right  is  attributed  to  the  lateral  bubble  being  1/8  of  a 
bubble  length  to  the  left.  The  combination  of  errors  gives 
a  total  determinate  deflection  error  of  496  feet,  to  the 
right  v.hich  is  6h  feet  more  then  the  actual  measured  deflec¬ 
tion  error.  This  difference  is  indeterminate. 

OPERATION  OF  FEWPIFG  EQUIPMENT 

1 •  RACKS  AMD  RELE/BK  SYSTEM: 

a.  DIFFICULTY;  Could  not  release  second  bomb  because  of  broken 

ground  v.ire  in  British  carrier  system.  Believe 
this  vns  caused  by  ’buffeting. 

b,  CORRECTIVE  ACTION:  Repaired  break  and  taped  shackle  vires 

to  side  of  cairi-icr  to  prevent  further 
buf f eti ng . 

H .  PNEUMATIC  POORS  SYSTEM: 

z,  DIFFICULTY ;  Both  sots  of  doors  opened  OK  ait  altitude  but 

could  not  be  closed .  Forward  doors  closed  a  t  low 
altitude,  hear  compressor  vs s  burned  out.  It 
v  as  necessary,  hot  ever,  to  land  with  t  he  rear 
doors  open. 

b.  CORRECTIVE  ACTION t  Rear  compressor  replaced,  Replaced  dentged 

rubbaar  vastier  in  latch  actuator  v'nich  was 
responsible- for  leaik  and  consequent  mal¬ 
function  or  the  compressor  motor. 


CONFIDENTIAL 


«.  DXrFIGUUFTf  Inoperative  above  S,000  foot.  Altitude  blip#  faded 

So  dilator  1*168-0  out  of  oalibratioa* 


Indicator  1-162-0  calibrated.  Oirole  font 
©a  both  Malta  adjusted.  Operational  eheek  OK, 


flight  ism.  R&Dio  aisimstsb  sumot  (WOMmflW) 

BOMBING  AMLTSISi  Under  Usage  Irror,  Altitude  Srrer  Coluasa.  Srror  was 
doe  to  a  -ieteke  in  the  bombardier* »  altitude  computation*.  Diae  epeed 
set  in  the  sight  was  for  60,000  feet  when  actual  boshing  altitude  «aa 
30,300  feet* 


tc-HT  RECORD 


BLAIR.  ROBERT  C.  1st  Lt  |  A/C :  HILL,  MARCUS  L.  1st  Lt. 


Dcte;  2$  July  1947 _ _  Bombs ight  (type):  Norden 

Mission  No:  6  ~  British  (model):  . 

Target:  Farge  Sob  A«s«y  Plant-  (no.):  N-10382 


Norden 

M-9 

N-10382 


Aircraft  No« 


Tgt  Elev. 
Alt  Sett. 
Ii.d.  P.A. 


P.A.A.T, 
F.L.  Tern 


wssmm 


ALTITUDE 


Bomb  (type,  size&no, ) 


COMPUTATIONS 


AIRSPEED 
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CONFIDENTIAL' 

BOMBING  ANALYSIS  SUMMARY 

BANG".  ANALYSIS  3 


a*  Ih©  measured  *>ange  error  was  134  feet  short*  Analysis 
3‘horaa  that  the  bombardier  synchronised  for  a  ground* 
speed  of  268  HPIt  as  compared  to  a  measured  groundspsed 
of  269  MPT5#  The  one  (1)  MPH  error  In  range  synchroni¬ 
sation  gives  a  theoretical  intact  of  65  feet  over.  !fo 
other  possible  cause  for  range  error  was  reported,, 

The  difference  between  the  analysod  range  error  of  plus 
65  f©sfc  end  the  actual  impact  of  minus  154  feofc  leaves 
an  indeterminate  range  error  of  199  foot  short*  Ai«> 
though  the  bombardier  reported  no  fore  and  aft  bubble 
error*  It  is  believed  that  ho  must  have  had  a  compen¬ 
sating  bubble  error  which  produced  the  ultimate  154 
feet  range  error  short* 

DEFLECTION  ANALYSIS  i 

a*  The  measured  deflection  error  was  412  feofc  left-  The 
drift  obtained  by  measured  wind  and  the  drift  syn¬ 
chronised  for  are  the  same*  but  the  position  of  the 
fore  and  aft  crosshair  at  release  was  50  feet  left  of 
the  aiming  point*  This  50  foot  left  error,  plus  135 
feet  of  left  error,  attributed  to  lateral  bubble  error 
produces  a  total  determinate  deflection  error  of  185 
feet  left*  The  remaining  827  feet  of  deflect  Ion  error 
is  indeterminate.  '  ,  It  is  believed  however*  that  the 
lateral  bubble  error  was  probably  greater  in  magnitude 
than  reported* 

OPERATION  OF  TOMBING  EQUIPMENT 

*• 

a*  DIFFICULTY*  gems  as  for  bomb  A *22  this  mission* 
b.  CORRECTIVE  ACTION 3  Game  sb  for  bomb  A-22  fchla  mission* 

2*  CAIN  BA  T  3 

ft*  DIFiTCULTYi  Suiao  au  for  bomb  A-22  this  mission* 
b.  CORRECTIVE  ACTION 3  Game  as  for  bomb  A-22  thin  mission* 


mmim. 

FLIGHT  LEVEL  RADIO  ALT  tl.FTT,  R  ADINGS  Uhabls  to  read  within 
plus  or  minus  200  feat  of  30*000  feofc  because  size  of  reference 
lobe  restricted  readings  within  that  range#  Beading  was  within 
that  bracket* 


HARKEN  PR 


'RECORD 


Bombardier 


Date :  25  July  1947  _ _ 

Mission  No:  6  -  British 


Aircraft  No» 


ALTITUDE 


Bombsight  (type):  Nordan 

(model):  H-9  

Bomb(type,size&np, )  GF/RA  1650  lb  #  A-2Z 
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CONFIDENTIAL 

BOMBING  ANALYSIS  SUMMARY 


RANGE  ANALYSIS i 

a.  The  measured  range  error  was  222  feet  short.  The  synchronised 
grounds peed  and  the  measured  groundspeed  are  the  same.  The 
fore  and  aft  bubble  was  1/8  of  a  bubble  length  off  causing 
error  of  135  feet  short.  The  remaining  8?  feet  of  range  error, 
short  is  indeterminate. 

DEFLECTION  ANALYSIS! 

a.  The  measured  deflection  error  was  90  feet  left.  The  drift 
synchronized  for  and  the  measured  drift  are  the  same, 
consequently,  no  error  is  attributed  to  imperfect  deflection 
synchronization.  The  bombardier  reported  no  lateral  bubble 
error.  The  entire  90  feet  of  left  deflection  errot  is  in¬ 
determinate. 

OPERATION  OF  BOMBING  EOUIfMENT 

1.  C-l  AUTOPILOT! 

a.  DIFFICULTY i  The  aircraft  kept  dropping  the  left  wing  and  could 

not  be  trimmed  about  the  aileron  axis.  It  was 
necessary  tc  turn  off  aileron  locking  switch, 
re-center  and  re-engage,  just  prior  to  each  bombing 
run.  Malfunction  was  attributed  tc  aileron  amplifier. 

b.  CORRECTIVE  ACTION!  Replaced  aileron  amplifier. 

Z,  PNEUMATIC  SOORSi 

a.  DIFFICULTY i  Pressure  in  rear  door  accumulator  was  depleted  after 

one  operation  at  30,000  feet.  Could  not  close 
doors  at  that  altitude.  Modified  latch  actuator 
on  rear  door  had  burr  inside  which  caused  wear  on 
rubber  washer  and  allowed  air  to  escape. 

b,  CORRECTIVE  ACTION!  Removed  burr  in  actuator.  Replaced 

rubber  washer. 

3.  CAMERAS t 

a.  DIFFICULTY!  Floodlights  in  both  bomb  bays  continued  to  burn, 

after  all  camera  switches  were  turned  off.  Lights 
did  not  go  out  until  aircraft  battery  switches 
were  turned  off.  This  was  caused  by  a  stuck  relay 
in  E-2  lighting  circuit. 


30 


r*  a  i  p*  i  r*  g  r*" 

ljUWNilr.ro  ? 


confidentim: 


b.  QQHBSomB  ACTION*  Replaced  relay.  Cheeked  OX, 

BUgABlB 

FLIGHT  LEVEL  RADIO  iiLTIMETER  READING:  Within  plUB  or  ainue  SOO  feet  of 
30, COO  fset.  Size  of  reference  lobe  prevented  aoeurate  reading. 


TOTAL 

DSFIECTION 


DffimnTO  ANALYSIS  STJttMAnY 


a*  Tho  measured  range  error  vm  100  foot  short#  Analysis 
shows  that  tho  bombardier  synchronised  for  a  ground** 
speed  of  240  HPIIj  actual  groundapced  ms  046  T'Hl#  A 
range  error  of  140  foot  short  was  caused  by  tho  2  MFB 
error  In  rango  synchronisation#  Ho  other  possible 
oauao  for  rang©  error  was  reported  by  tho  bodbar&lop# 
Tho  remaining  10  foot  of  range  error  are  indeter¬ 
minate# 

D::?L~.:CTI0n  AHALY3I3 1 

a-  Ihe  measured  deflection  error  was  778  feet  to  tho  left# 
Analysis  shows  that  the  bombardier  synchronised  for  8 
degrees  of  left  drift I  the  actual  drift  according  to 
the  measured  wind  should  have  been  4  1/4  degrees  left# 
This  accounts  for  an  error  of  652  feet  left#  An,  addit¬ 
ional  error  of  S3  foot  left  is  attributed  to  too  small 
a  drift-  angle  In  tho  sight;  cross  trail  mechanism#  The 
analyzed  deflection  error  Is  085  feet  left#  The  re¬ 
maining  117  feet  of  left  del4! action  error  is  indo ter¬ 
minate# 

OPIHATIOH  .OT  POMBIHO  HfflJ.XPirSff 

1#  C-l  AUTOPILOT  I 

a#  DIFFICULtYS  Autopilot  unstable  and  wallows  after  com¬ 
pleting  pilot *s  turn  control  turn# 

b.  COHRTCTXV'n  ACTIOHi  Adjusted  boabslrfat  stabiliser  auto¬ 
pilot  clutch  tension# 

2#  pirmiATic  poons  i 

a#  Pir-ICIJITY s  Hear  door  accumulator  pressure  low  after 
opening  at  altitude.,  Used  interconnect 
valve  to  close  doors#  Leak  In  system, 

b#  CQHIF CT'IV::  ACT10F l  Ualfunot ion  duo  to  look  In  latch 

uuuuutor#  uopiacod  rubber  washer 
In  latch  actuator# 

3#  CAir  has  : 

a#  DIFFICULTY i  Camera  floodlights  inoperative  and  rear 
B-8  camera  failed  to  operate*  Broken  star 
gear# 


*  •A01ljX0.'ff<£,  Floodlight  malfunction  due  to  light 

alrcult  breaker  popping.  Breaker 
reaat.  Lights  operated  OK.  Camera 
malfunction  du.®  to  low  temperature 
effects.  Replaced  broken  star  gear. 

RSMABKS 

MtlGSU  LEVEL  RADIO  ALTIMETER  RKABINCj  3S.000  Feet. 

Bombardier  reduced  trail  setting  2  mil*  from  the  . 

^nrsUoTna;88^  f°r  811  0,rtlffl8ted  26  *®  BttfLnftSl 
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Bombardier 


BARKLEY ,  CHARLES  H.  1st  Lt.  I  A/C :  BARRENTINE,  GEORGE  T.  CAPTAIN 


Date:  22  July  1947  Bombs  ip  ht  (type):  ”ord_en _ 

'  .  y_o 

Mission  No:  1  -  British  (model):  _ 

Target:  Fargo  Sub  Ass»y  Plant  (no.):  _ - - 

„  ,  .  .  sob/ba  -jAsft  ih  Uk, 

Bomb( 


22  July  1947 
o:  1  -  British 


Aircraft  No: 


Tgt  J^lov, 
Alt  Sett. 
Ind.  P.A, 


P.A  .A.  T. 
F.L.  Tern 


MISC. 


ALTITUDE 


(type):  ”ordcn 

model):  jjj  £ ... _ _ 

(no.): 

size&no.)CP^i  l6g0  lb- #A-27 


COMPUTATIONS 


Comp.  Error  ~8 
Corr  F.L.  Temp-34 
C-rnd.  Temp.  27 

Mean  Temp.  — 3»5 

Bomb.  Alt.  pOOOO 

Disc  Speed  120.7 


ALT.  I  SPEED  (MFH) 


AIRSPEED 


BIAS  WS 

TAS  316 

"rail  21.5 


vEATHEft 


Visibility  5521. 
Tnrbiile'.iceSaoo  ‘ 


SCORING  METHOD 


V 

Survey  . . 

Photo  _______ 
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BOMBING  AHALYRI3  3.111':' ARY 


RANG-’  ANALYSIS 


The  measured  range  error  waa  Id  foot  over.  Tho  ground- 
spaod  synchronized  for  was  2^5  UPH  an  compared  to  meas¬ 
ured  groundspeed  of  27 G  MPIt .  This  one  (1)  I.: PH  error  in 
groundspeed  synchronization  accounts  for  a  range  error 
over  of  65  feet.  In  addition*  a  10  foot  range  error 
over  is  attributed  to  the  pilot  flying  30  feet  too 
high  on  the  bombing  run.  The  combination  of  errors 
produces  a  total  range  error  of  75  feet  over.  The  re¬ 
maining  85  feet  of  range  error  over  is  indeterminate • 


DYPLYCTION  ANALYSIS, 


The  measured  deflection  error  was  183  feet  right*  The 
measured  drift  and  the  amount  of  drift  synchronized 
for  are  the  same*  and  the  bombardier  reported  no  lateral 
bubble  error.  Consequently*  there  is  no  determinate 
deflection  error  for  this  bomb.  However*  the  scanner 
reported  moderate  fishtailing  of  the  bomb  until  it 
passed  out  of  his  range  of  vision.  This  could  possibly 
have  been  the  reason  for  the  deflection  error. 

OPERATION  OP  BOMBING  muiPMKNT 


1.  PNEUMATIC  DOORS. 

a.  DIFFICULTY i  Left  rear  door  would  not  remain  closed 

during  climb  to  bombing  altitude.  Door 
latched  and  remained  closed  after  bombs 
were  released.  Could  not  determine  any 
reason  for  the  malfunction  other  than 
buffeting. 

b.  CORRECT XVT-:  ACTION i  None..  Doors  checked  thoroughly  and 

found  to  be  OK  on  ground  check. 

2.  CAMERAS 

a.  DIFFICULTY !  K-22,  Broken  spring  tooth  in  camera  case 

drive.  Left  B-2  failed  to  feed  film 
through  gate**  camera  drive  gear  badly 
worn. 

b.  COrT  CTrvr:  ACTION:  Replaced  K-22  camera.  Adjusted 

””  motor  mount  on  left  B-2  to  narrow 

gear  clearance,  but  operation  of 
camera  still  not  dependable. 


CONHOraTf&i 


CONFIDENTIAL' 


IWKAKKS 


PLIGHT  L  VEL  RADIO  AI3,IKrT  TR  R  RAPING  S  30,000  Feet, 

Scanner  reported  the  bomb  .fishtailed  moderately  until  it  passed 
out  of"  his  range  of  vision. 

Bombardier  reduced  trail  setting  1  mil  from  computed  trail  to 
allow  for  13  IT  PII  differential  ballistic  range  wind. 
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Bombardier:  BARKuar.  CHARUSS  H.  1st  IU 


Date:  22  July  1947  Bombs ight  (type); 

Mission  No:  1  -  British  (model): 

Target;  „ftfgs  SuE-MilX  HML  (no^! 

Aircraft  Nei  45*217.50  Bomb (type, sizofino.) 


COMPUTATIONS  _ 


ALTITUEE  I  AIRSPEED 


Coup.  Error  _+ _ 1  nIAS  -  195 

Corr  T.L.'Temp  _ 

Grnd.  Temp.  27 - 

Mean  Temp. _ *"3 *5 _ 

P.A.A.T,  26ALO  Bomb.  Alt.  „__JGQQQ — 

F.L.  Temn.  *34   Disc  Speed  - i§&t2 - 


ALT.  j SPEED  (MFH) 


iSorden 

M—9 

B-S194 


Tgt  Elev 
Alt  Sett 
Ia$.  P.A 


LEATHER 


Turbulence 


iBissai 


Direct i on  2B9 
Velocity  jj§, 


SCORING  METHOD 


Survey  £ . . 

Photo 
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CONFIDENTIAL 

WE*™  mms  mm  1 1 


«.  The  aeasured  mage  error  was  195  feat  crar.  The  synchronised  ground 
speed  and  the  soaewred  ground  if  peed  rare  the  sane.  Ho  rang* 
error. is  attributed  to  rang*  synchronisation*  in  error  of 
135  feet  oror  Is  attributed  to  the  fore  end  eft  bubble  being 
off  i/B  length,  and  an  additional  IS  feet  range  error  over 
was  sauced  by  the  pilot  flying  43  feet  higher  than  the  cor¬ 
rect  altitude.  The  total  gives  at  determinate  error  of  133 
feet  over  as  compared  to  the  aecsured  error  of  193  feet  over. 

The  reaciining  42  feet  of  range  error  is  indeterminate. 

im&ssmjamsmfi 

«.  The  measured  deflection  error  was  241  feet  left.  The  syn¬ 
chronised  drift  end  the  aeaaured  drift  are  the  same*  An  er¬ 
ror  of  135  feet  left  ia  attributed  to  the  lateral  bubble  be** 
lag  off  1/8  bubble  length  to  the  right.  The  regaining  106 
feet  of  left  dcfleotion  error  cannot  be  determined. 

aa mum  m.  mssm  mizsm 

1.  PHRBSATIC  DCOPJ. 

ft.  DlfyiCPLTTi  Sane  as  for  bomb  4-27  this  mission. 

b.  SSSBSSSSSSl  AOTOOH t  Berne  as  for  boab  4-27  this  sAasitm. 

2.  CilOBUBi 

**  Seme  aa  for  bcsb  4-27  this  mission. 

b.  C0RRBCTI7S  A0TX01»  Sane  as  for  bomb  4-27  this  niasioa. 


yrrc-H?  l**EL  RADIO  ALTIS5T2R  S8ADIHG;  33*000  feet. 


mfu 


^mrsur* 

»  iWUi  i 


in  L 


CONFIBENTIAH 

BOHBIBQ  ANALYSIS  SUMMARY 


RANGE  ANALYSIS, 

a*  The  measured  range  error  was  286  feet  short.  Analysis 
shows  that  the  total  error  was  a  oomtolnat  ion  of  email 
errors*  The  grounds  peed  synchronised  for  and  the  meas¬ 
ured  groundsposd  were  the  same*  but  the  bombardier  dis¬ 
placed  the  lateral  crosshair  80  feet  over  the  standard 
aiming  point;  the  fore  and  aft  bubble  caused  an  error 
of  135  feat  oy«r#  and  an  additional  error  of  60  feet 
over  was  caused  by  the  pilot  flying  too  high  during 
the  bombing  run.  Total  determinate  error  was  243  feet 
ever*  The  remaining  41  feet  of  range  error  over  can¬ 
not  be  determined* 

DEFLECTION  ANALYSIS. 

a*  The  measured  deflection  error  was  110  feet  t©  the  right  ? 
Analysis  shows  that  the  measured  drift  and  the  drift 
Synchronised  for  were  the  same,  The  bombardier  report¬ 
ed  the  lateral  bubble  off  1/8  of  a  bubble  length  to  the 
left!  this  caused  an  error  of  135  feet  to  the  right 
which  le  25  feet  greater  than  the  measured  error*  The 
difference  in  deflection  remains  Indeterminate* 

OPERATION  OF  BOMBING  BQgIPMENT 

1.  BOKBSIOar. 

a.  DIFFICULT? i  Pilot* a  PD I  inoperative  due  to  tco  little 

tension  on  the  bombs igat  PD I  coll* 

b.  CORRECTIVE  ACTION  8  Increased  tension  of  bombs ight  ID  I 

■  coil*  . 

2,  PNEUMATIC  DOORS. 

a.  DIFFICULT? i  Left  rear  door  came  open  on  takeoff.  Doer 

did  not  Xateh  proper lyj  could  not  be  closed 
upon  completion  of  mission.  Latching  oable 
too  short. 

b *  CORRECTIVE  ACTION  8  Replaced  cable  pulley  with  smaller 
' 1  sis*. 


3*  CAMERAS * 


I 


4a 


•<  jgfrZQgLTT;  Sight-  2-2  fils  la  three  uiffsrtatt  plaeea* 

ffes  brittleness  of  %he  film  bslisrsd  du©  to  is* 
tfoqwratuire.  Left  3-3  failed  to  reed  film  through 
gate.  This  wee  soused  bp-  a  worn  mein  earner*  irin 

|Mf. 

b.  CQ»R3gr£E?l  nGtiliS*  \  Sight  B=8,  AH  gate  sproAet  slearemos* 

shocked  *nd  found  CM*  Left  B>£.  Meter 
aount  adjusted  to  aerrev  gear  slumuM 
baft  operation  still  net  dependable. 


mom?  im  rased  altiuztss  rsa2d»i  bo.ooo  feet. 

Claude  obeeured  target  on  bombing  ran.  approximately  seven  tenths 
overcast.  Bashed  through  bieeke  in  or^ react. 


CONFIDENTIAL 


IVita:  28  July  194? _ _ _ _ 

Mission  No!  .8  ~  _ 

Targets  taxg&  Sub . jja l£  Plfcfrt. 
Aiwwaffe  Not  kt-zim _ 


AITITUEE 


Bombs ight  (typa)s  _ Mtreatt  ,  „ 

(model) :  Jlj _ 

(no,)!  _ fl-Sl$4. _ 

Bomb  (typo,  siss&no.)  OP^A  1(*5Q  1M#  A-3© 
COMPUTATIONS 


TEATHEH 
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a*  Yha  oaaanrad  ran**  error  oaa  94  feet  abort.  fhe  boaherdler 
ey&shronisad  ea  a  point  offset  iOS  feet  abort  of  the  s toadard 
aiming  point.  Shore  is  no  other  aiseiyUeoi  range  errs?  U*s- 
naah  as  the  syjwbs?a*il»o4  grooaddpeed  and  the  asoaswred  gremad- 

erre*.~"5ha  reiirloing  M  feat  of  image  erre*  fo  iadeteiainote. 

jg^i  iftfeg&L 


a.  ffee  ooeoared  deflection  error  w»a  M  feet  right.  The  amount  of 
ejmahrocfcssd  drift  and  the  neatnuma  drift  are  the  same*  the 
bonoardlor  reported  so  lateral  teas*!*  error,  fh»  VB  feat  right 
deflection  error  ia  indotemlaow*. 

jEMMR  SBU83S&*2mm 

1.  PmOMASIO  DQOBBt 

a«  ISgTloBLim  The  right  rear  deer  vmlU  not  raaoia  lateno*  in  flight. 

hears  ware  aleaed  by  hand  hafor#  tehee**  to  insane 
eloassae®  of  flea. 

b,  casagEOfin  Aggg&t  light  r#or  doer  latohisg  ho ok  wne  off  aaatar* 

Adjusted  petition  of  heed.  Operated  01«  ...  . 


a.  mniQMXt  All  lU»i  foiled  to  fanetiem  in  flight.  Sight  B-f 
blow  a  foao.  left  B*g  had  'sers  gear,  ion?  INS  son 
off  approximately  h  relic  Law  iesgpe  natures  plea  wore 
couditloa  of  aeaoroa  oovtldered  sous*  »t  iailere.  All 
earner**  b»4  ehsMcei.  C£  fcyis*  prsfiight  in  leaded  ©or- 
lotion. 

fe.  ommSEM  ACglQlfi  AH  shocked  ssssattiatUf  and  oloetrioau?. 

Jfaa*  replaced  ia  right  JMU  eisosssssa  reehetijad. 


SOMBIKG  analysis  summaby 


M$<M  ANALYSIS. 


a  -  Ths  msagurod  range  error  *rae  ISO  feet  shorts  ?ho  bombardier 
synchronized  on  a  point  offset  2.00  feet  sbert  of  the  standard 
aiming  point.  Thera,  la  no  other  analytical  reage  error  ineaauoh 
as  tha  synchronised  grout, depeed  and  the  measured  ground®g»»d 
agree »  The  bombardier  reported  no  fore  end  aft  bubble  error* 

The  regaining  80  feet  of  range  error  ehort  le  indeterminate. 


iaarLSonoN  analysis 

a.  The  measured  deflection  error  tree  41  feet  to  the  right  of  the 
aiming  point.  The  amount  of  synchronised  drift  end  the  measured 
drift  are  the  seme.  No  lateral  bubble  error  was  reported.  The 
entire  41  feat  of  deflection  error  to  the  right  le  indeterminate. 

OPERATION  OF  BOMBING  K<aiHlWg 


1.  PliiiUMAYlU  POORS: 

a,  D]g]f  13ULTY :  Same  as  for  bomb  A-3G  this  mission. 

b,  OQRRbCTIVis.  aOTIONt  Same  as  for  bo  b  a-30  this  missions 

2.  OAMMriS: 

a,  PXFri.om.TY;  Same  ee  for  bomb  A-30  this  mission. 

b.  OQRR  .QTIVE  ACTION:  Sams  as  for  bomb  A-30  this  mission. 

3.  RADIO  ALII  ;-,Y£R; 

a.  DIFFICULTY :  'V»me  *i',  for  bomb  a-30  this  mission, 
b.  OQJWbOTIVL  i.OTJXiPi,  .3nt«e  as  for  bomb  A-30  this  mission. 

Uf.A.'V/jXlTT’-: 


FLIGHT  LK:V  :L  lb, mo  . i ) T;  T  ;h  b’/iuDibO :  NON/t  (Inoperative) 


T***' .  4  1  -b  ■? 

A.  WW  M  b  *. 

pensute  for 


■V*  r\  •  ■  /•}  \  • 

«  \j\.»  <,*  1  A  SMU 

sti mated  2{j 


*  1'  b'V:'ib  i  llfc  t?JiS  2*Cbmy,Si»d  2  SSXI5  to  SOS- 

MPK  i-dfferontiul  Ballistic!  blind* 
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1  /-i  *■«  -r*  /x  •it'  *r-  "f* 

V/  X  X  U  M  I.LX 

BRITISH  PEASE 

OPT-HATIOITAL  ^in-^APYo— «B0!.fBINff  EQUIPMENT 
ARt.'Air  :tt 
BOMBS IGHTS 
C-l  AUTOPILOT 
PHOTO  EQffriPKTKT 
RADAR  AI.TIMT-TKRS 


CONFIDENTIAL 


op-jfA'i'iorAL  r^rAi?Y-Ai:m.r' itt  m)  >m. ■  x  r> 


i„  op'.Hvnoii? 


a,  The  British  bomb  carrier,  Type  MK*  II*  was  support¬ 
ed  by  one  three -eighth  a  inch  bolt  attached  to  tlie 
adaptor  frame*  The  single  point  of  support  allowed 
a  slight  play  bo  two on  the  clots  in  the  adapter  frame 
and  the  top  of  the  nose  and  tail  crutches* 

b.  The  beSU  release  unit,  Typo  0,  MK.  III.  contains  the 
electrical  equipment  of  the  MK,  II  carrier*  The  Brit¬ 
ish  five— strand  coble  was  V epic c nd  with  tw©-S trund 
cable.  Hue  right  hand  release  unit  was  wired  in  series 
with  the  station  number  one  A -2  receptacle  input  wire, 
B-515>-  on  the  right  rear  r°  olt  of  the  front  bomb  bay* 

The  loft  hand  release  unit  v/as  wired  in  aeries  with 
the  station  number  one  A-2  receptacle  input  wire,  B- 
515,  on  the  left  rear  racx  in  the  front  bomb  bay* 

There  were  three  release  failures,  one  duo  to  a  sever¬ 
ed  ground  wire  leading  to  the  release  unit  and  two  due 
to  the  failure  of  the  bomb  bay  door  micro  aw itches  to 
complete  the  release  oircuit* 

o.  The  buffer  doors  operated  satisfactorily  in  flight* 
but  the  buffer  door  latches  had  to  be  forced  open  on 
the  ground* 

d*  It  was  necessary  for  the  tail  fins  of  the  British  bomb 
to  be  at  an  angle  of  forty-five  degrees  from  the  verti¬ 
cal  before  the  rear  bomb  bay  doors  could  be  closed* 
Inasmuch  as  the  angle  of  the  tall  fins  varied,  it  was 
necessary  to  change  the  position  of  the  tail  fins  be¬ 
fore  closing  the  rear  bomb  bay  doors,  thereby,  throw¬ 
ing  the  bomba  out  of  alignment  with  the  longitudinal 
axis  of  the  airplane* 

2.  coRirrcf ivx  action : 

a.  The  cable  loading  to  the  release  unit  was  taped  to  the 
aids  of  the  carrier  to  prevent  buffeting* 

b.  The  micro  switches  wore  removed  from  all  bomb  bay  doors* 

c .  Shims  were  wedged  'between  the  carrier  nose  and  tail 
erutch.ee  and  the  adaptor  from o  to  prevent  movement  of 
the  bomb  and  carrier* 


o  rt 


:TOIK- 


A 

A' 


U# 

b* 


Alio  i'i„«  XT  oaruior  operated  aa 
Tho  adaptor  frame  modification 
'dho  MI'.*  ITT  roloano  unit  opera 


fiofncfcarily# 
v/aa  nno  a  t  is  f* ao  fcory  • 
tion  v;an  not;  entirely 


satisfactory# 


d#  Ground  operation  of  the  buffer  door  latexes  waa  un¬ 
satisfactory# 

o  •  .'he  bomb  bay  door  modification  on  ahe  Albert  aircraft 
is  unsatiafaotory  for  ubo  with  the  1650  lb.  UofstUAe 
British  bomb* 


4#  n  :  CQBI'TirpftTIOKS? 

a,  ‘tiio  adaptor  frame  bo  modified  to  hold  the  5!K.  II 
Carries'  .more  s  ocuroly  in  position* 

b#  The  t!K*  III  release  unit  bo  wired  directly  to  the  bomb- 

e,  a  a. 

»  XfiTlu  # 

oc  The  buffer  doer  latches  be  stodifled  to  provide  for 
smoother  oporation. 

d#  v/han  carrying  the  1050  lb.  model  British  bomb*  roc- 
orruond  sho  standard  front  and  rear  bomb  bay  doors  bo 
installed#  with  the  necessary  portion  cut  out  of  th© 
roar  bomb  bay  doors  to  insure  proper  clearance  be¬ 
tween  the  rear  doors  and  tho  bomb  fins*  This  modifi¬ 
cation  would  also  eliminate  the  necessity  of  using  tha 
buffer  doors# 


<GT/ 


opf>’{ vrioK.-vi,  ,-\*?--Aivy^nonT>icH?H 
i*  wntM'mu 

a«  Operation  of  tho  bombs Ighta  during  this  pliaoc  of  the 
project  was  very  nood*  Wo  maintenance  difficulties 
or  malfunctions  wore  encountered* 

2.  conritcuvr  action: 

None 

3  •  c  one  me  ions.  ; 

None 

4  •  R  ■  -.'0  Pill  fNPA  T  IONS : 

None 


* 
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QPimTIOSIAL  tiTOAIg:  -  0-1  AUTOPILOT 


0?'  RATIOS!  * 


a 4  In  general «  operation  ox  the  0-1  Autopilot  at  50 #000 
feet  and  55 #000  foot  levels  was  considered  to  be  very 
good#  The  only  maintenance  required  was  of  n  normal 
nature  and  was  confined  to  one  aircraft#  II©  »  45-21747# 
The  malfunctions  wares 

(1)  Improper  autopilot  clutch  tension# 

(p.)  Aileron  amplifier  out  of  adjustment# 

b*  A  modification  known  aa  the  "Rate  Gyro"  had  been  in- 
stalled  at  Wright  field  prior  to  departure#  for  exten¬ 
sive  service  1 03 tine  during  high  altitude  operation# 
The  purpose  of  fcho  modification  was  to  eliminate  the 
wallow  and  Instability  generally  found  In  all  C-l 
autopilots  during  operation  at  extreme  altitudes#  The 
"Rate  Gyro"  is  a  24000  UFM  booster  directional  gyro 
and  is  wired  into  the  c-l  rudder  circuit*  It  Is  ex¬ 
tremely  sensitive  to  deviation  in  asimfch#  and  le  la 
off  cot#  a  gyroscopic  dash-pot#  Ho  maintenance  diffi¬ 
cult  ice  were  onoountorod  with  the  modification# 

2.  CGRir  CTIV::  ACTIC&S 

a#  Only  two  malfunctions  were  onoountorod  during  this 
phase* 

(1)  The  autopilot  clutch  tension  was  adjusted 
to  T#0*  specifications# 

(P)  A  Ti&m  amplifier  unit  was  installed# 

3.  CSSfCLUSIOKS  I 

a#  All  pilots  and  bombardiers  were  unamimousiy  agreed 

that  12mi  "Rate  Gyro"  modi  float  ion  doe©  materially  re¬ 
duce  wallow  and  instability  at  extreme  altitudes#  and 
It  la  concluded  that  the  Installation  does  provido  a 
much  snore  3 table  bombing  platform  than  the  unmodi¬ 
fied  version  of  the*  c-l  autopilot* 

4.  ?~C0*".  PDATIOT? « 

a*  That  the  "Rate  Gyro"  bo  Installed  as  a  retroactive 
modification  on  all  operational  B-29  bombimimont  air¬ 
craft  equipped  with  the  Type  C-l  Autopilot# 


opi::R'',ti  oh  : 

a#  K-28  type  aerial  com  ;rao  operated  satisfactorily  on 
ovary  mission* 

b*  The  B-2  Recording  Camara  net -tip  afforded  incomplete 
coverage  of  the  bcmb!s  fall*  Hi©  poor  mechanical 
condition  of  the  majority  of  the  cameras,  electri¬ 
cally  and  especially  mechanically  was  the  cause  of 
numerous  minor  and  major  malfunctions,  and  introduc¬ 
ed  a  large  factor  of  unreliability  into  the  photo¬ 
graphic  phase  ox  tho  operation.  Specifically,  some  of 
the  malfunctions  wore  i 

(1)  Broken  star  gear. 

(2)  Intermittent  drive. 

(3)  Broken  taper  pins, 

(4)  Variable  film  clearance  caused  by  worn  bear¬ 
ings  in  sprocket  assemblies* 

(5)  Broken  wiring. 

(0)  Chewed  wiring  caused  by  wiring  slipping  into 
governor  arms* 

(7)  Damaged  governor  caused  by  governor  weight 
breaking  loose* 

(G)  Kf foots  of  altitude  plus  low  temperatures  en¬ 
countered  added  a  further  hindrance  especially 
for  the  missions  flown  at  35,000  feet* 

corrgctivg  action* 

a.  Bvery  action  noted  In  pertinent  Tech  Orders  was  taken 
to  Insure  successful  performance.  Cameras  were  not 
installed  until  it  was  certain  that  they  were  function¬ 
ing  properly  in  all  respects,  both  in  loaded  and  un¬ 
loaded  condition*  Therefore,  operational  failures 
occurred  after  take-off  during  actual  in-flight  operat¬ 
ion. 


CONCLUSIONS  * 


a*  Jerome  B-2  Recording  Cameras  35  VM .  were  not  in  good 
mechanical  condition  when  furnished  for  project* 

t.  low  temperatures  encountered  at  35,000  feet  was  a 

contributing  factor  to  majority  of  malfunctions  dur¬ 
ing  this  phase* 

R  '  COT.'ir  NDATIOUS  5 
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a*  a  modi'1  JcM-tion  to  the  present  typo 
cording  e  ntiiora  to  prevent  unrollinr 
takn**up  spool*  ‘i'hia  coaid  bo 
sort  of  lightly  loaded  roller 


1  X»CCT 

aor.io 

film 

post 


on 
don* 


the 


■* ' 
nu 


,!0I»0<S0  d-2  S*r~ 

:  o.r  expoood  film 
acconpllnhod  hy 
root  Inc  on  tho 


all  tlsjoa  with  tfo«  camera  in  any 


b*  Jerome  B-3  recording  camera  bo  equipped  with  more 
boat ore  or  a  typo  heater  with  greater  wattage  If 
cameras  aro  to  be  need  at  altitude 3  above  20  .OCX) 
feet* 
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OPhUATIORAI  rvmBAFY  «-  RADAR  ••:Q.UI?MT.;?]T 


OP:  HI  A  TICS: 


a*  Radar  altimeter a  operated  uneat isfaetorlly  on  about 
35;1>  of  the  missions  flown*  Most  cases  of  malfunction 
were  of  a  minor  nature  which  could  not  be  detected 
during  operational  ground  cheeks* 

t>.  The  Indicator  unit  1-15 2  «C  of  the  nGR  710  Radar  Alti¬ 
meter  frequently  went  out  of  calibration  after  taka 
off*  The  condition  of  the  units  indicated  that  no 
shop  level  maintenance  02*  calibration  had  been  per- 
formed  prior  to  the  initiation  of  the  project*  Also, 
several  stock  units; though  tagged  operational,  were 
definitely  non -operational.  Host  frequent  malfunct¬ 
ions  were  s 

(1)  Calibration  drift  in  Indicator  I-152-C* 

(2)  Poor  signal  reception  at  medium  and  high  alti¬ 
tudes  . 

(3)  Bad  cathode  ray  tube  in  indicator  I-152-C. 

(4)  Weak  tubes  in  transmitter-receiver  vinit  BC 
7S8  C. 

(5)  Blown  fuse. 

2  •  CORK1  CT1VE  ACTION  t 

a.  Every  action  noted  in  pertinent  available  Tech  Orders, 
within  the  limits  of  available  test  and  maintenance 
facilities,  was  taken  prior  to  every  mission  to  in¬ 
sure  satisfactory  performance.  In  every  Instance  of 
malfunction,  equipment  had  ground  checked  OK,  but 
went  out  of  operation  after  tak  off.  Due  to  the 
limited  amount  of  test  equipment  available,  corrective 
action  consisted  mainly  of  calibration  of  units  and 
replacement  of  inoperative  units  with  units  known  to 
be  operational. 

3.  C0HCL1JSI0H3 1 

Kotte 

4.  RvCOiiKUlPATiaWS  t 


a.  Test  sets  T5-10-APH  and  TS-23-APN  be  made  available 
to  operating  personnel.  Without  subject  tost  sets, 
shop  la  prone  to  be  unreliable. 


THK  AIT  RICAH  PHASK  OF  HAKKEM  PROJECT 


CONFIDENTIAL 


COKFIDENTMC 


)  *■  O  V 


fgg  idll BtlSaN  PRQJSCt 


i.  tbs  htrposs 

fha  purpose  ©f  the  American  plies*  was  to  tent  the  peaatr&tioa 
qualities  of  the  25000  lb  TSBSJ.  Aronson  II  bomb  end  ths  88800  lb 
*8001  Season  bomb  against  the  14s  -9"  end  S3*  -0"  roof  thickness 
of  ths  Ffirgs  Submarine  Assembly  Plant* 

«.  MiaaioM  gsqjxaDBasrrs 

A  total  of  30  booths  wero  originally  provided  for  this  tests 
fifteen  of  the  Assessor  IS  typo,  and  fifteen  of  the  Season  type.  St 
see  desired  that  a  total  of  four  good  hits  be  obtained  with  each 
type  of  bomb.  Two  hits  on  the  14*  *9"  roof  thickness,  and  two  hits 
on  the  23*  -0"  roof  thioknesn,  Bomb*  wore  to  be  dropped  fra*  an 
absolute  altitude  of  17,000  feet  so  that  iapaot  velocities  would  be 
comparable  to  those  of  the  original  *38  Awaaon  boat,  with  which  pre¬ 
vious  penetration  teats  had  bean  conducted,  Sf  the  desired  hit*  were 
obtained  with  eaoh  type  of  bomb,  and  bombs  remained,  it  was  divested 
that  the  remaining  boats  be  dropped  from  28,000  feet  absolute  altitude 
ia  an  attempt  to  penetrate  the  23*  -0”  roof  thickness. 

g«  tkb  nggg  taboxt 

The  overall  dimensions  of  the  Verge  Target  axe  approximately  1400 
fast  in  length  b.  300  fact  in  width.  The  roof  was  divided  into  3 
specific  aiming  areas  because  hits  ware  dealred  on  each  type  of  reof 
thiokneaa,  Baferenea  la  made  to  accompanying  diagram,  entitled  °?er ge 
Snaf  Area a",  which  oleurly  outline*  the  3  roof  areas.  Are#  I  contain* 
the  thin,  14*  -9"  roof  structure.  Area  I!  bound*  that  region  of  the 
roof  which  eontaina  approximately  equal  concentration  of  thin,  14*  - 
9r  roof  and  the  thick  83*  -0"  roof.  Area  XXZ  contains  the  greatest  awn- 
centra  t  Ion  of  thiok,  £3'  -0"  roof. 

a.  AMAZON  TIPS  BOMBS 

(1)  Khan  hits  ware  dealred  on  the  thin  (14*  -9”)  roof  .(Area  I), 
it  was  decided  to  aim  spacifloaliy  at  the  western  and  cf  the 
building  which  eontaina  ths  major  part  of  th*  14*  -9"  feef 
structure. 


farge  roof  AREAS 


The  ? Iraing  point  wan  located  375  foot  from  the 
west  -wall  a  1- ong  the  longitudinal  center  line 
of  the  target*  The  approximate  overall  dlmon- 
a  loan  of  the  thin  roof  area  were  500  foot  (long) 
by  320  foot  (wide), 

(2)  When  hits  were  desired  on  the  thick  (23,-0H) 

roof*  (Area  III)*  it  was  decided  to  aim  spool" 
fically  at  the  narrow  eastern  end  of  the  target 
which  contains  the  greatest  concentration  of 
23»~0”  roofc  Although  various  slsed  sections 
of  the  thick  roof  extend  for  approximately  half 
of  the  ovorsill  target  length?  it  may  ho  easily 
be  seen  by  reference  to  accompanying  diagram 
entitled  "Farge  Hoof  Areas”*  that  the  only  thick 
roof  concentration  with  any  width  of  consequence 
Is  located  at  the  extreme  Eastern  end  of  the 
building.  For  the  first  five  Amazon  bombs  aim¬ 
ed  at  the  thick  roof*  the  aiming  point  was  lo¬ 
cated  259  feet  from  the  Fast  wall  of  the  target, 
and  24  feet  south  of  the  longitudinal  center 
line.  Reason  for  locating  the  aiming  point  24 
feet  south  of  the  longitudinal  center  line  was 
due  to  previous  bomb  damage  to  the  northwestern 
edge  of  the  thick  roof  concentration.  After 
the  first  five  bombs  wore  dropped#  It  was  de¬ 
cided  that  the  looation  of  the  aiming  point  did 
not  p.rrait  sufficient  deflection  error  on  the 
south  side  of  the  target,  so  for  the  remaining 
10  Amazon  bomba,  the  aiming  point  was  located 
259  feet  from  the  Fast  wall  along  the  longi¬ 
tudinal  center  line*  The  overall  dimensions  of 
the  thick  roof  concentration  was  approximately 
250  feet  in  length  by  200  feet  in  width* 

b.  PAkSOII  TYPK  ifJI.'ES 

(1)  It  was  decided  to  aim  first  at  the  center  portion 
of  the  roof  (Area  II*  ”Farge  Roof  Areas K)  which 
encompassed  approximately  equal  portions  of  thick 
(23* -0”)  and  thin  (l4*-9”)  roof  concentrations. 
Reason  for  aiming  at  this  portion  of  the  roof 
first  was  to  attempt  dispersion  hits  on  either 
the  thick  or  thin  roof  surface,  after  which, 
the  aiming  point  oould  be  moved  accordingly*  For 
hits  in  Area  II,  the  aiming  point  was  located 
555  feet  from  the  That  wall,  24-  foot  South  of 
the  target  longitudinal  center  line* 
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Tho  npproxitaato  overall  dimensions  or  the  thick 
and  thin  roof  area  were  G3G  foot  long  by  270 
foot,  wide. 

(2)  After  dispersion  hits  wa.ro  obtained  on  the  thick 
and  thin  roof  area,  the  aiming  point  was  shift¬ 
ed  to  tho  center  of  tho  thin  14* -9"  roof  {Area 
I) *  The  aiming  point  was  located  300  fact  from 
the  west  wall,  along  the  longitudinal  center 
line  of  the  target.  The  overall  dimensions  of 
Area  I  were  approximately  5S0  feet  long  by  320 
feet  wide  • 

(3)  After  hits  were  obtained  on  tho  thin  roof,  the 
aiming  point  was  relocated  on  the  thiok  roof, 
Area  1,  at  a  point  259  feet  from  the  East  wall 
along  the  longitudinal  center  line  of  the  tar¬ 
get.  Overall  dimensions  of  Area  I  were  approx¬ 
imately  250  foot  in  length  by  200  feet  in  width. 

4.  ROBBING  PROBABILITIES  BBQT/IKBD 

It  was  estimated  by  asseajor  that  for  a  so-called 
good  hit,  i*e«.  an  assessable  hit  on  either  roof  thick¬ 
ness,  a  bomb  impact  would  have  to  be  25  to  30  feet  in 
from  any  given  edge  of  the  roof.  Otherwises  the  bomb  in 
penetrating,  would  take  the  path  of  least  resistance, 
turn  and  break  out  the  side  wall,  rather  than  penetrate 
vertically.  In  the  accompanying  diagram,  entitled  wBhrge 
Hoof  Areas”,  each  of  the  aiming  areas  used  is  reduced  by 
25  feet  in  order  to  show  the  area  within  which  an  impact 
had  to  fall  to  be  considered  a  good  assessable  hit.  by 
reference  to  the  diagram,  it  may  easily  be  seen  that  the 
greatest  llkllhood  for  a  good  hit  on  the  thick  roof  area 
required  that  the  bomb  impact  be  confined  to  an  area  200 
feet  In  length  by  150  feet  in  width.  Conversely,  a  good 
hit  on  the  thin  roof  area  had  to  be  confined  to  an  area 
520  feet  in  longth  by  270  feet  in  width# 

The  following  discussion  of  bombing  probabilities  is 
included  so  as  to  present  a  mathematical  analysis  of  the 
bombing  accuracy  necessary  to  meet  the  minimum  mission 
requirements.  Information  and  figures  for  the  bombing 
probabilities  listed  extracted  from  Tiff  1-251,  "Hand - 
book  for  Bombardiers” 9  Ixi  order  to  obtain  a  basis  for 
the  figures,  certain  assumptions  were  raadej  rang©  and  de¬ 
flection  single  shot  probability  were  considered  to  be 
equal,  and  the  direction  of  bombing  approach  was  assumed 
to  be  along  the  longitudinal  axis  of  tho  target. 
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(1)  Probability  for  good  hit  a  on  Aron  X#  i4f-9w 
reor.f  thickness  s 

Number  of  bombs  allowed  -2, 

Number  of  good  hits  roqulrod  -2. 

Target  dimensions  -  520  foot  long  by  270 

feot  wide. 

Single  shot  probability  required  -  100,!. 


DRFldCTION 


RANGE 


Single  shot  probability  Single  shot  probabil- 
required  -  100 %,  ity  required  -  100$. 

Probable  error  required  -  Provable  error  re- 
34  feet.  quired  -  65  feet. 

Average  error  required  -  Average  error  re- 
39  feet.  quired  -  75  feet. 

Required  probable  circular  error  »  82  feet. 

Required  average  circular-  error  -  87  foet*or 
5.1  mils. 

(2)  Probability  of  good  hits  on  Area  IIIa  2S?-G* 
roof  thickness ! 

Number  of  bombs  allowed  -  15. 


Number  of  good  hits  required  -  2. 

Target  dimensions  -  200  feat  long  by  150 

feet  wide. 

Single  shot  probability  required  -  40$. 


DEFLECTION 


RANGE 


Single  shot  probability  Single  shot  probabil- 
required  -  63?!*  ifcy  required  -  65$, 

Probable  error  required  -  Probable  error  re- 
58  feet.  qulrsd  -  77  feet 

Average  error  required  -  Average  error  re» 

67  feet,  quired  -  8B  f o at » 

Required  probable  circular  error  -  116  feet. 

K ©quired  average  circular  error  -  123  foot  or 
7 .2  mils . 

nmicMncNTIAI 
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b,  :~4r'K:l)  !-Q;  PS. 

(1)  Probability  of  good  hit?:?  on  Area  II#  14' -9*’ 
and  23' ■O'*  roef  thickness  i 

Ihiinuor  of  bomba  nil  owed  -  5* 

Number  of  goo d  hits  requirod  ~  2* 

Tarn ft  dimensions  -  085  feet  long  by  220 

foot  wide. 

Single  shot  probability  required  -  01$. 

DTSFLKCTIOW  RANGE 

Single  shot  probability  Single  shot  probabil- 
required  -  90$.  lfcy  required  -  90%'. 

Probable  error  required-  Probable  error  re- 
44  feet.  quired  -  117  feet* 

Average  error  required  «  Average  error  re- 
51  feet,  quirad  -  136  feet. 

Required  probable  circular  error  -  125  feet. 

Required  average  circular  error  -  136  feet  or 
8  mils. 

(2)  For  good  hits  on  Area  I#  14* -9a  roof  thickness* 

Humber  of  bombs  allowed  -  1. 

Number  of  good  hits  required  -  1. 

Target  dimensions  -  520  feet  long  by  270 

feet  wide. 

Single  shot  probability  required  -  100$, 
If'FLfCTIQN  RANGE 

Single  shot  probability  Single  shot  probabil- 
requlred  -  100$.  lty  required  -  100$, 

Probable  error  required-  Probable  error  re- 
34  quired  «  6b  lest 

Average  error  required-  Average  error  re- 
39  foot.  quired  »  75  feet. 


CONFIDENTS 

Required  probable  circular-  error  -  02  foot. 

Required  average  circular  error  -  07  foot;  or 
13*1  mils, 

(3)  l  or  good  hits  on  Area  III,  SS’-O”  roof  thickness  5 
Number  of  bombs  allowed  -  0, 

Number  of  good  hits  required  -  1. 

Target  dimensions  -  200  fset  long  by  150 

feet  wide, 

Single  shot  probability  required  -  49$. 
DEFLATION  RANGE 

Single  shot  probability-  Single  shot  probablllty- 

70$.  '  V0;i. 

Probability  required-  Probability  required - 

SO  feet.  67  feet. 

Average  error  required-  Average  error  required- 
58  feet.  77  feet. 

Probable  circular  error  required  -  101  fsut. 

Average  circular  error  required  -  107  feet  or 
6  .3  ml  x8 , 

5.  RESULTS  t 

a •  ML  ON  TYPE  BOMBS. 

(1)  The  first  two  bombe  dropped  were  aimed  at  the 
14’-9n  roof  thickness.  Both  bombs  were  good* 


assessable  hits. 

The  remaining  thirteen  bomba  were  aimed  at  the 
23*-0H  roof  thickness*  Ihree  hits  were  obtained, 
but  the  impacts  were  too  close  to  the  edge, 
and  in  each  case  the  bomb  either  turned  and,  broke 
out  the  aide,  or  glanced  off  the  edge  of  the 
roof.  Two  of  the  bombs  which  hit  the  building 
were  found  to  be  in  good  condition,  and  it  was 
decided  to  recover  the  bombs,  add  new  fin  assem¬ 
bly,  and  redrop  them  in  an  attempt  to  obtain 
good  hits  on  the  thick  roof  area. 
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Tha  bombs  ware  rod. opped.  Oae  of  then  hit  the 
top  of  the  south  wall  of  the  building  but  was 
not  an  assessable  hit.  Xb  all,  a  total  of  fifteen 
Amson  II  type  bomba  were  aimed  at  the  thiok  roof. 
Four  hits  were  obtained,  but  none  were  sufficiently 
good  for  assaseuent  purposes. 


b.  SAMSON  TTgg  BOMBS i 


(1) 


fbe  first  five  bomba  were  aimed  at  the  center 
seotion  of  the  building  which  contain*  areas 
of  14,' -9"  roof  and  *3  •  -0"  roof.  Of  the  five  bombs 
dropped,  two  hit*  were  obtained  on  the  roof,  and 
one  bomb  glanced  off  the  south  wall  of  the  build¬ 
ing.  The  two  hits  on  the  roof  were  both  good,  as¬ 
sessable  hits.  One  hit  the  thick  roof,  and  the 
other  hit  the  thin  roof  section. 


(2)  The  best  bomb  was  aimed  at  the  14* -9"  roof  thick¬ 
ness  and  wee  ■  good,  assessable  hit. 


0) 


--J* 

The  remaining  eight  buaba  were  aimed  at  the  23' -0* 
roof  thickness.  One  good,  assessable  hit  was  ob¬ 
tained  out  of  the  first  three  bombs  aimed  at  this 
area.  This  completed  the  requirements  for  hits 
with  the  Samson  type  bomb  from  an  absolute  altitude 
of  17,000  feet.  It  was  directed  to  drop  the  re¬ 
maining  five  bombs  from  an  absolute  altitude  of 
25,000  feet  in  an  attempt  to  completely  penetrate 
the  23* -0*  roof.  This  was  done,  but  no  hits  wore 
obtained  from  this  altitude. 


(4)  One  other  Samson  type  bomb  was  a  malfunction  re¬ 
lease,  caused  by  failure  of  the  0-9  Shackle.  This 
bomb  fell  approximately  20  idles  from  the  target. 


,  W  VI  II  «  I 


'/JZ. 


BOBBING  PLIGHT  RECORDS 


BOMBftliDIERS 

1ST  LT  ROBT3RT  L.  SCHLAT’BITZ 
1ST  LT  ROBERT  C*  BLAIR 
1ST  LT  CHARLES  H.  lArKLTY 


— ,  t  eaE{,-«;  «K>ofjr 
i  i 

—SAMS  >N.  Tg8E^,  17,  OOOfIt 

i  ! 

—SAMspN ;  Ta8e4.‘a*ia°o,^T 


HARKEi 


iggaiMsratcptrw  wash  agaBK. 


Pbte :  4  Ax 

Mission  No: 
Target :  Far; 

Aircraft  Nor 


Or jmm~. 


45-21751 


ALTITUDE 


Tgt  Elev.  80 _ Corvp,  Er  or  -A _ _ 

Alt  Sett..  _ 29,92  _  Cnrr  F.L.  Temp-4 _ 

Ind.  P.A.  16480  Grnd.  Temp.  22 _ 

P.A.T ,  80  Mean  Temp.  8 

P.A.A.T.  Pomb,  Alt .  _ 

F.L.  Temp.  -a  Lise  Speed  .161*25 


MISC .  I  ALT.  ISFEEB  (MPH) 


mmi 


I'ii'U! 


LIGHT  RECORD 


■St  Lt  A/Ci  BOIP.  WIUIS  C.  CAPTAIN 

Bomb sight  ( type ) :  Nerd«ft 

( mode  1 ) :  . .  Mr 9. — 

(no.):  _ R.M9,- - - — 

Bomb  (type  , size An o , )  TSBSlf  25000  1L  § 2 


COMPUTATIONS 


AIRSPEED 


L  TA.j  — X3Q - —  Dire  et  i  on_J?5_2,_ 

TAS  -jQL -  Velocity  .  32 

Trail  H.5  J  ~" 


TEATHER 


SCORING  METHOD 


Survey  X 
Photo _ 


SIGHT  DATA 


DRIFT  IBUBBIES 


,  .  v  a 

oeJ  C  vH 

w=* 

4)  ffi 

Fi  E  » 

O  -rt  M 

£H  W 


fer.-  -3 

FEW 

BsnI. 

a  3 

EJ0| 

WM 

**  Ssjs'/j  «< <*  y 


rj 

CO 

U 

*CQ 

0> 

to 

•P 

O 

tJ 

*•4 

o 

RANGE 


_ I  0 

_ L 

IS 


REFLECTION 


*—i  *  u 

+5  Cl)  ,*3  F* 

WH  O  Fs 

-t;  -r  i  p  |iq 

„  r'+>  R. 

rLi  CJ  CO  4 

(n  Ch 

CD  tO  *  v  «ri 

f-i  O  W  Ch 

O  Pi  O  p  Ci 

Ph  O  f — I 


t-c  r* i  -v. 

H  *H  Jh 

H  w  2  5 

cri  a)  +5  H 

Fh  H  IQ  U  ‘H  1-3 

«  M  W  O  d  dj 

+-  £  O  tn  Fi  1H 

Cv  FO  Fh  Rt  £-1  CJ 


CONFIDENTIAL 

BOfcblKG  ALALYOIG  Cn/T.LvY 


.1 AL  YS  J  3  i 


None  required. 


LLFLLCT10N  ANALYSIS: 


None  required. 


OIFhaU'.’ON  OF  DCI-.’LIKG  EyU 


G A: 'II  A3: 


a.  DIFFICULTY :  Reor  P-2  had  broken  star  gear ,  broken 

governor,  ■  rd  intermittent  drive. 

b.  Cold  LCT1VK  ACTION :  None  possible,  removed  camera 

because  no  re]  laeement  parts  wei  e 
availed,  le . 


-.L  LARKS 

FLIGHT  LEVEL  RADIO  ALTr'RTLL  Hi  AD INC:  17,000  Feet. 


n 


I 


hTTwi  fL/':  n  <  M 

aaiiTr  u  ifciLi 


B  ombard  ier  s  SCKLAEBI T2 


Date : 


11  August 


Mission  No;  4  -  Amazon 
Target:  Farge  Sub  Ass’y  Plant 


Aircraft  No! 


WXZSLW' 


ALTITUDE 


P.A  ,A  .T. 
VA„  Tsm 


m 


CoTip.  U 
Co rr  F. 
Grnd.  T 
Mean  Te 
E  nmh .  A 


Bombs ight  (type):  „  tiordaa _ 

( mode 1 ) :  M _ _ - 

(no . ) :  B-449  .  ... _ 

Bomb(type,size&no, )  T2aSlj  S5QQG  lb  §>'s 


COMPUTATIONS 


AIRSPEED  |  WINE (Mill) 


•'-'IAS _ 12i_ _ 

TAS  255 
Tto  i  1  8.5 


KATHER  {SCORING  METHOD 


Survey  X 
Photo  _ 


MISC . 


ALT.  I  SPEED 


<d  in  •!  tao  ta 
+>  O  to  |  p  no 

q  H  olg  O 
Jo  (h  pi  *>-' 


RANGE 


«  a 


.p  a'  p 

M  pp;  o  Pi 

*H  PM 

»8  j§1t  02  -P 


lEFIECTION 


Eh  S  Pi  mOWMP  +> 

o  «d  ps  o  ho  ju  q  q 

&H  pH  M  Pi  Dpi  " - *  M 


h  h  °y 

(tf  <D  -H  .  |H  - 

H  fH  IQ  ^  '(H  H 

<D  ,0  50  O  ^ 

-H  fD  O  % a  h  Er? 

q  p  p  L  E-t  o 


p-j  I  a  m 


R  210  L  153 


DOr-.i-'TNG-  AHALY 


RABGT.  m<W3£!H8  l 


a.  The  measured  range  error  wan  SGI  fa e fc  short.  The 
bombardier  synchronized  for  a  ground speed  of  249  I.TPJI 
as  compared  to  the  measured  groundapeed  of  244  tiPH, 
This  5  1,1  PH  error  in  range  synchronization  was  the 
cause  of  a  241  foot  shortage.  No  other  cause  for 
range  error  was  reported.  The  remaining  20  feet  of 
range  error  la  an  indeterminate  error* 


DKFLYCTIPW  AHA  LYSIS  t 

a.  The  measured  deflection  error  was  173  feet  loft  of  the 
aiming  point.  Analysis  shows  that  the  bombardier  syn¬ 
chronized  for  6  degrees  of  left  drift  aa  compered  to 
a  measured  drift  of  5  degrees  loft.  This  one  degree 
drift  synchronisation  error  was  responsible  for  210 
feet  of  right  deflection  error.  However,  the  lateral 
bubble  was  off  k  length  to  the  right ,  and  this  caused 
a  deflection  error  of  153  feet  to  the  left,  compen¬ 
sating  somewhat  for  the  drift  error,.  He  combination 
of  errors  places  the  analyzed  impact  57  x'ect  to  tha 
right  as  compared  to  an  actual  impact  of  173  feet 
left.  This  leaves  an  indeterminate  deflection  error 
of  230  feet  loft. 


OPHtATIOK  OF  :  KQUIPUKNf 

ITo  bombing  equipment  malfunctions  wore  reported  for 
this  mis 3 ion. 


R'  mRKP> 


FLIGHT  I/V7L  RADIO  ALT Ih'TFR  RFAPINO *  17,000  Feet. 


FLIGHT  RECORD 


Bombardiers  SGHLAPialTZ .  ROBERT  E.  1st  Lt|A/C:  BOYD,  MJalii  G-  flAPTATi 

Date:  II  Attguat  1947  _  Bombs ight  (type): 

Mission  No:  7-  Jmmmt  _ _ _  (model):  ,.¥~Sl - 


Target: 
Aircraft  No* 


msmsm 


Jli.TiTUJ.ffii 


( no . ) :  - - - 

Bomb{type,size£no»)  I28Blt,  2^000  lb  #  12 


COMPUTATIONS  ______ _ 

”  “  I  TrncwTrr  I  WTWT'fMPH') 


LEATHER 


V is ibilltv  Qoo4 ,  Surve; 
Turbulence  Saootj  Pv  *>to 


SCORING  METHOD 


Survey  1 


MISC, 


ALT.  (SPEED  (MFH) 


m  BUBBLES 


H 

C3 

%  s 
£  ?& 


ca  T3  | 

8  8* 
O  «H  ^ 


25«  255  8.5  16 


BOMB  PLOT 


IlgBMBI 


-211  E?r!:R 


RANGE 


ANALYSIS  OF  EBRO 


w  a 
sH  vi 


a  se 


<  p_  q 
&  ©  w 
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IEFLECTION 


■S  K 

&  H 
w  £ 
<t-i  Tl 

03  Cl 


R  157 


pH 

tf  <D 


£ 

H  *ri 

*H  ti 

e  § 

■p  rS 

to  f-t  «H 
(1  O  tl) 
OHM 
|4  H  t< 

o  w  ^ 

g 

M 

fc-i  H  M 

- 

R  25B 

imm1. 


CONFIDENTIAL' 

;r/- ring  ah/utbip  *  ir :  alt  f> 

anaiy:  db 

a*  The  moasupod  vt-ngo  error  vras  211  feat  short*  The 

bombardier  synchronized  for  n  groundapoed  of  257  MPII 
as  compared  to  tlio  moasurou  groun&apood  of  253  I 'PIT  . 
This  2  Ei*n  error  In  {jpoundapsocl  aynohr onizat ion  caus¬ 
ed  a  x*ango  error  of  97  feot  short .  No  for o  and  aft 
bubble,  altitude,  or  trail  error  wan  reported.  The 
remaining  114  foot  of  range  exvror  short  is  indot  or- 
minafc© . 

DEPL  ,GT  IOH  ANA 3173  IS 

a.  The  measured  deflection  error  was  500  feet  x’ight  of 
the  aiming  point*  Analysis  shows  that  the  bombardier 
synchronized  for  5  degrees  left  drift  as  comparod  to 
a  measured  reading  of  4^  degrees  left.  This  error 
caused  a  157  feet-  right  deflection  error.  In  addit¬ 
ion*  the  fore  and  aft  crosshair  was  offset  25  feet 
to  the  right  of  the  aiming  point  at  bomb  release  and 
the  lateral  bubble  was  off  l/8  bubble  length  left 
which  caused  another  78  feet-  of  deflection  error  to 
the  right.  The  total  of  the  combination  of  analyzed 
errors  shows  a  thcoretioal  impact  of  250  feet  right 
as  compared  to  a  measured  Impact  of  508  feet  right. 

The  remaining  250  feet  of  right  deflection  error  can¬ 
not  be  determined*  However  *  the  bombardier  r ©port¬ 
ed  that  the  bomb  did  not  fall  true  (R  -'MARKS )  and  this 
may  have  heen  the  cause  for  the  disparity  between  the 
analyzed  deflection  impact  and  the  measured  deflection 
impact • 


OPERATION  OF  BOMBING  BIQ.UIPMRNT 

Ho  malfunctions  wore  reported  for  this  mis a  ion. 

REMARKS 

FLIGHT  LEVEL  RADIO  ALTIKT.*PrR  F- APING J  17,00j^eet. 

BOMBING  ANALYSIS t  Bombardier  aimed  25  feet  right  of  the  stand¬ 
ard  AP  to  offset  constant  left  deflection  error  for  previous 
bombs . 

FLIGHT  OB’  BOMBS  Bombardier  observed  that  nose  of  bomb  appear¬ 
ed  to  transcribe  small  circles  after  falling  true  for  approx- 
iinatoly  5,000  feet.  Bomb  also  appeared  to  spin  considerably 
more  rapidly  than  usual  for  entire  flight*  Other  observers 
do  not  bear  this  out* 


CONFIDENTIAL 


porpiNG  ";>•  ZM£ 

i-'YIiH  AMEI'IS  s 

a,  Tho  measured  range  error  was  167  feet  over.  Analysis 
sliovva  that  the  bombardier  synchronized  for  a  ground- 
speed  of  256  lilPK  as  compared  to  a  measured  ground- 
speed  of  230  bPIu  The  2  hPIT  error  in  range  synchron- 
Jlsat ioxi  was  responsible  for  a  90  loot  range  error 
over.  Ho  cause  for  the  remainder  of  the  range  error 
was  reported.  The  69  foet  difference  between  the 
analyzed  Impact  and  the  actual  impact  is  indeterminate. 

D PPL  "'CP  10'*;  AHA  LIT?  IS  : 

a.  The  measured  deflection  error  was  93  feet  to  the  right 
of  the  aiming  point.  Ho  error  was  attributed  to  de¬ 
flection  synchronization.  A  76  foot  right  deflection 
error  was  attributed  to  the  lateral  bubble  being  1/8 
length  left*  but  this  error  was  reduced  to  61  feet 
right  because  the  bombardier  offset  his  aiming  point 
15  feet  to  the  left  of  the  standard  aiming  point* 

The  remaining  32  feet  of  right  deflection  error  can¬ 
not  be  determined  Inasmuch  as  no  further  cause  for 
deflection  error  was  reported. 

OP  THAT  ION  OP  POP  BINS  EQUIPS  TOT 

1,  nOKBBIQHT  t 

a.  DIFFICULTY  *  Sight  M-9B  P449  showed  excessive  lateral 

bubble  precession  during  the  preflight 
check*  caused  by  the  vortical  gyro 
being  unbalanced  dynamically. 

b.  CORHbCTIVPi  ACTION}  Installed  new  bombslght*  Removed 

"  —  •  ■—*  sight'^and  balanced  gyro* 

KJATARKS 


FLIGHT  IKV PL  RADIO  ALTIIHT1  ft  R HADING  :  17,000  Peot. 


CONFIDENTIAL 


Sir 


i 


i 


HARKE N GQMFJ 0 EXEU ALgHT  RECORD 

1  Bombardier;  SCHLAEBIT2 ,  ROBERT  E.  1st  Lt 

A/'C:  BOYD,  WILLIS  0-  . CAPTilV  . 

Bate;  2  September  1947 

Bomb-sight  (type):  Clttiaufcdtegold) 

Mission  No;  15  -  Amason 

(model) :  _J fci _ _ 

Targets  Far^e  Sub  Ass'y  Plant  . 

(no. )  s  __l*flf608- - — 

A  3 reraft  No  s  45 ”2X7 51 

Bomb  (type, sizec.no. )  ?28E)Lf  25000  lb  #3 

1  COMPUTATIONS  | 

CONFIDENT 


BOKBSTO  AIBIT-IB  hWlKAin? 


RANG  ■;  ANALOG  13  t 


a„  The  measured  range  "»rror  was  57  foot  over.  The 
boidbaruior  a ynohronizod  for  a  groundapoed  of  £'49 
vm  an  compared  to  a  measured  grounds pood  of  252  IIP!!. 
The  3  IHPII  error  In.  range  n  ynohr  osil  ssa  t  ion  caused  a 
144  foot  error  over#  However »  this  error  was  some¬ 
what  compensated  for  by  a  foro  and  aft  bubble  error 
of  4 #5  nils  which  caused  a  77  foot  shortage.  This 
reduced  fcho  ultimate  analysed  impact  to  07  feet  over# 
The  10  foot  discrepancy  between  the  analysed  impact 
and  thi  measured  impaot  cannot  be  determined#  Ho  fur¬ 
ther  cause  for  range  error  was  reported# 

DlFlT'ClIOn  AHAIgCISt 

a#  'The  measured  deflection  impact  was  182  foot  to  the 
right  of  the  aiming  point#  Ho  deflect  ion  error  was 
attributed  to  improper  course  synchronisation#  A  77 
foot  error  to  the  right  was  caused  by  the  lateral 
bubble  being  off  I/O  length  (4 #5  mils)  to  the  left# 
This  error  was  compensated  for  slightly  because  the 
bombardier  offset  hie  aiming  point  10  fact  to  the 
left  of  tho  standard  aiming  point.  The  total  anal¬ 
ysed  dofloofcicn  error  was  G7  feet  ridit  a®  compared 
to  the  measured  dof loot  ion  error  of  102  feet  right  * 
The  difference  of  115  feet  remains  indeterminate# 

operation  jr  qaampfo  NQUxririnr 

1*  RADIO  ALTJMtTfcK: 

a*  P.IPt^XCULTYi  Radio  altimeter  inoperative#  Indicator 
**"  T  _r  1 " '  I-152-C  found  to  be  inoperative  s 

b*  CORRECT IVD  ACTION  I  Defective  indicator  removed  and 

replaced# 


rr  harks 

PLIGHT  LrAT:;L  RADIO  ALTIM':TRR  TRADING:  None  (Inoperative) 


_ HARKEN 

Bombardisr;  SCHIAEBISZ,  ROBERT  E 
Ikts:  11  October  1947 

Mission  Nos  3  -  Safflson. _ _ 

Targets  Farge  Sub  AsB»y  Plant 

Aircraft  Noi 


Tpt  Elev, 
Alt  Sett. 
Ind.  P.A. 
P.A.T. 

P.A  ,A.T, 
F.L.  Temp 


MISC. 


ALTITUDE 


SO  Cot’it'.  E 

3Q»54  „  Corr  F. 

16160  _  Grnd,  T 

-540  Mean  Te 

16700  _  Bomb.  A 

5 


ALT. 


pwBCTF ™D  . . . 

1st  Lt»  I  A/C:  BOH).  WILLIS  JL _ QitETAlH— . — 

Bombsight  (type);  _ ^Kgrdgg. - _ 

(model):  ...JfeSL _ — 

( no . ) :  ...BrMS — - — 

B  otub  ( +y  pe ,  s  i  a  e  Ano , )  T2&E&*  .£536&J&_#9 
"  C»POTATfONS 


AIRSPEED 


mmmsm 


Direct 1 on  316 
Velocity  23 . 


SCORING  METHOD 


Survey  . _ X - 

photo  _______ 


FEATHER 


I  SPEED 


"2  P 

B-*  O 


SIGHT  IATa 


290  06360 


«T3 


195  254 


AMS  is  _ 


BOH  dll G  AHALY' ■  IB  BUB’ -  ARY 


MMK  ANALYSIS  : 


a.  The  moaourod  range  error  was  99  foot-  short •  Ths 

bombardier  synchronised  for*  a  groundspoed  of  235  MPH 
as  compared  with  a  measured  ground speed  of  234  TfpII • 

The  1  MPII  range  synchronisation  error  places  the 
analysed  range  Impact  47  foot  over.  No  further  cause 
for  range  error  was  reported.  Inasmuch  as  the  anal¬ 
ysed  impact  was  47  foot  over  and  tho  measured  impact 
99  feet  short,  an  indet srmlnate  range  error  of  14G 
feet  short  remains.  It  is  believed  that  a  rang©  error 
of  such,  magnitude  must  have  been  caused  by  a  fore 
and  aft-  bubble  error  which  was  present  but  not  de¬ 
tected  by  the  bombardier, 

PEFIf.OTIQN  ANALYSIS  ? 

b«  The  measured  deflection,  error  was  92  feet  left.  The 
lateral  bubble  was  off  h  bubble  length  to  the  right 
(IQ  mils)  which  caused  a  >309  foot  left  deflection 
error*  However*  this  error  was  reduced  by  a  100 
foot*  right  error  purposely  Induced  when  the  bombard¬ 
ier  shifted  the  fore  and  aft  crosshair  100  feet  right 
of  the  aiming  point  in  order  to  compensate  for  the 
bubble  error.  In  addition*  the  bombardier  synchro¬ 
nized  for  a  drift  of  3  degrees  left  as  compared 
with  the  measured  drift  of  2$  degrees  left!  the  £ 
degree  drift  synchronisation  error  caused  a  95  foot 
right  deflection  error.  The  total  195  foot  right  de¬ 
flection  error  due  to  synchronization  error  reduces 
the  30G  foot  loft  error  caused  by  the  lateral  bubble* 
placing  the  ultimate  theoretical  impact  111  feet  left 
of  the  aiming  point.  The  19  foot  difference  between 
the  analyzed  impact  and  the  measured  impact  cannot 
be  determined. 


OF'  RATION  OF  POM  RING  EQUIPMENT 
AH  bombing  equipment  operated  satisfactorily. 

IT  HARKS 

PLIGHT  L1VB.T,  RADIO  ALT  IN :  T-Hf  Iff  AIDING l  17,050  feot* 

BOMBING  ANALYSIS  s  The  bombardier  effect  ths  fore  and  aft  hair 
100  feet  right  of  tho  aiming  point  In  order  to  compensate  for  a 
lateral  bubble  error  dotoctod  just  prior  to  bomb  release. 


CONFIDENTIAL 


l  m 


INFLECTION 


RANGE  ANALYSIS! 


a.  The  measured  range  error  was  31  feet  oyer.  Analysis 
a hows  that  the  synchronised  groundspeed  and  the  measured 
groundspeed  were  the  same.  No  fore  and  aft  bubble  er¬ 
ror  was  reported.  The  only  cause  for  error  was  purpose¬ 
ly  induced  by  iae  bombardier  in  order  to  compensate  for 
a  aontfSU' tent  range  error  short*  A  disc  speed  1  EPS 
faster  than  that  called  for  by  the  bombing  tuhlea  was 
set  into  the  bombsight.  This  disc  epeed  change  was  equivalent 
to  75  feet  over.  Cause  for  the  41  foot  difference  be¬ 
tween  the  measured  impact  and  the  analysed  impact  cannot 
be  determined . 

DEFLECTION  ANALYSIS! 

a»  The  measured  deflection  error  was  238  feet  left.  The 
bombardier  synchronised  fo*  a  drift  of  5  degrees  right 
SaS  (|Q3pSA  !ed  to  the  measured  drift  of  4  degress  right. 

The  one  (1)  degree  drift  error  caused  a  192  foot  left 
deflection  error.  No  lateral  bubble  error  was  report¬ 
ed  nor  could  further  cause  for  the  remsinder  of  the 
deflection  error  be  found.  Reason  for  the  46  foot 
discrepancy  between  the  measured  deflection  error  and 
the  analysed  deflection  error  eaaaot  be  determined. 

OPERATION  OF  BOMBING  EQUIPMENT 
All  bombing  equipment  operated  satisfactorily. 
remarks 

FLIGHT  LS?BL  RADIO  ALTIMETER  READINGS  17,000  feet. 


307 


L  307 


EEFLECTION 


uu 


BOMBING  ANALYSIS  SUMMARY 


RANGE  ANALYSIS; 

a,  The  measured  range  error  was  £96  feet  short.  The 

measured  groundspesd  and  the  aynohroniged  groundspeed 
ware  the  same.  The  bombardier  reported  no  cans©  for 
range  error  other  than  a  purposely  Induced  disc  speed 
change  which  was  i  RPM  faster  than  the  computed  dies 
speed.  This  disc  speed  change  represented  an  ©versa® 
of  81  feet.  "he  bombardier  further  reported  that  the 
fore  end  aft  bubble  was  definitely  level*  This  being 
the  uaae  ,  the  entire  375  foot  discrepancy  between  the 
analysed  range  Impact  of  81  feet  over,  and  the  measured 
impact  of  296  feet  short  Is  indeterminate. 

pgyLBcrxoi  mkusiSi 

a.  The  measured  deflection  error  was  239  feet  left.  Anal¬ 
ysis  shows  that  the  bombardier  synchronised  for  a  drift 
of  degrees  right  as  eomnered  to  the  measured  drift 
of  7  degrees  right.  The  If  degree  drift  synchronisa¬ 
tion  error  cauaed  a  307  foot  left  deflection  error.  lo 
lateral  bubble  error  or  further  cause  for  deflection 
error  was  reported.  The  analysed  impact  of  307  feet 
left  is  68  feet  further  left  than  the  measured  impact. 
The  reason  for  the  discrepancy  is  indeterminate. 

OPERATION  OF  BOMBIHG  EQUIPMENT 
All  bombing  equipment  operated  satisfactorily. 

,  RBMAR&3 

FLIGHT  LEVEL  RADIO  ALTIMETER  READING t  17,000  Feet. 

BOMBING  ABALY8IS:  The  .rate  was  perfectly  synchronised  and  the 
fore  and  aft  bubble  was  observed  to  be  level  several  times  Just 
prior  to  bomb  release.  There  is  no  apparent  reason  for  the 
measured  range  error. 


RANGE  AHA  LYS 18  I 


CONFIDENTIAL 

BOMBING  AHA LYSIS  MRIMARY 


a.  The  measured  range  Impact  was  136  fact  over*  Analysis 
shows  that  the  bombardier  synchronized  for  a  ground* 
speed  ox  214  MPH  as  compared  to  the  measured  ground- 
speed  of  216  KPTI r.  The  2  MPH  range  synchronization 
error  cavxsed  a  00  foot  ovrago*  In  addition,  a  71 
foot  overage  was  purposely  induced  by  the  bombardier 
by  flatting  a  disc  speed  into  the  bomb  sight  which  was 
1  RPR  too  fast  in  order  to  compensate  for  a  consistent 
range  error  short.  The  eumbhiatioii  of  range  errors 
places  the  analysed  impact  I  £7  feet  over  as  compared 
to  the  measured  impact  of  156  foot  over.  Reason  for 
the  31  foot  discrepancy  cannot  be  determined* 

DEFLECTION  ANALYSIS  I 

a*  Tlx®  measured  deflection  error  was  157  feot  right. 

Tlx®  bombardier  synchronised  for  a  drift  of  1  degree 
right  as  compared  to  the  measured  drift  of  2  degrees 
right*  The  cLG£*2?  eo  drift  synchronization  error 

caused  a  175  foot  right  deflection  error,  but  this 
was  reduced  by  a  lateral  bubble  error  of  1/S  length 
right  (4.5  mils)  which  caused  a  76  foot  left  de¬ 
flection  error.  Consolidation  of  the  two  deflection 
errors  places  the  analyzed  impact  99  feet  right*  The 
53  foot  discrepancy  between  the  analyzed  impact  and 
the  measured  Impact  cannot  be  determined* 

OPERATION  OF  FOBBING  EQUIPMENT 
1.  RACK?  AND  BELFAST-:  SYSTEM: 

a,  DIFFICULTY :  Bomb  carrying  chains  hung,  could  not  bo 

retracted,  caused  by  frayed  retx»acting 
cable* 

b.  CORRECT IVY  ACTION i  Spliced  retraction  cable* 

REMARKS 


PLIGHT  LEVEL  RADIO  ALT  Ilf  TER  READING  I  17,000  Feet* 

Bombing  run  was  of  approximately  one  minute  duration  due  to 
cloud  coverage,  ’stlmato  overcast  at  7/LO* 
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Bombardier!  SCHIAEBITS t  ROBERT  E» 

let  Lt.  |  a/c  :  noxo.  viims  a,  captain 

i 

Bombsipht  (tvpe):  Nord«n . 

Mission  No:  14  -  Gascon 

(model): 

Target:  *&*■£•  Sub  Aaa’y  Plant 

(no.):  ^~449 _ 

Aircraft  No:  **5“21751 

Bomb  (type,  size'Tno.  )T28S2*  25200  lb 
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BOHBIHG  ANALYSIS  3U1MARY 

MHOS  ANALYSIS! 

ft.  fhe  measured  rang*  error  was  256  feet  over ,  The  measured 
groundapsed  and  the  synchronized  grouadapeed  were  the 
same,  but  the  bombardier  reported  that  the  fore  an»4  aft 
bubble  was  off  1/3  of  a  bubble  length  (/,. 5  tails)  wnlch 
caused  a  113  foot  rang®  error  over.  In  ordsr  to  oorapen- 
aat«  for  a  consistent  ranza  error  abort,  the  bombardier 
purposely  induced  e  Ho  fact  range  error  over  by  slotting 
»  dine  speed  into  the  bombaight  which  was  .7  RFM  too 
fast.  The  combination  of  srrorg  plaOos  uhiS  analyzed 
range  impact  223  feot  ewer.  The  reason  for  the  33  foot 
difference  between  the  analysed  and  measured  impacts  is 
indeterminate. 


DEFLECTION  AHALTSISi 


a.  The  measured  deflection  error  was  13  feet  left.  The  syn¬ 
chronized  drift  and  the  measured  drift  were  the  same.  So 
bubble  error  or  other  cause  for  defleotlom  error  wes  re¬ 
ported.  Reason  for  the  13  foot  deflection  error  is  in¬ 
determinate  » 

QPsRATIOH  OF  BOSHING  iQgIPjigSf 

1.  C-l  AUTOPILOT; 

a.  SI.FnCOI.TI a  Could  not  keep  bonbsight  PDI  centered.  Re¬ 

quired  continual  reesatering.  Caused  by  ex¬ 
cessive  stabilizer  gyro  precession. 

b.  CORRECTIVE  ACTION t  Stabiliser  gyro  dynamically  balaaoed. 

2.  CAMERAS; 


a°  DIFFICULTY;  Left  B-2  broke  star  gear.  Caused  by  wear  and 
excessive  drag  due  to  lew  temper* turn. 


b.  CORRECTIVE  ACTION;  Replaced  camera  with  apart. 


remarks 

FLIGHT  LEVEL  RADIO  ALTIMETER  READING;  25,000  Feet. 


CONFIDENTIAL, 

>  '  '  M  »  '  4- 


Bombardier;  BLAIR.  ROBERT  C,  1st  Lt. 

A/C:  mix,  MARCUS  L.  1st  Lt. 

Date:  A  August  1947 

Bombs if?ht  (type):  Nordan. 

Mission  No:  2  -  Amazon 

(model):  . . .  . 

Target:  Far^o  Sub  Aas’y  Plait 

(no.):  4-10362  . 

Bomb  (type ,  sizcA.no . )  T28£l^  2500Q  lb  #9 
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RANGE  ANALYSIS s 


CONFIDENTIAL 


BOttBIffC  ANALYSIS  SUMMARY 


a.  The  measured  range  error  was  85  feet  short*  Analysis 
shows  that  tha  bombardier  synchronized  for  &  ground speed 
of  226‘KPH  as  compared  to  the  sae&Bursd  grstthdepeed  of 
225  MPH.  Thle  caused  a  range  error  of  48  feet  short* 

So  further  cause  for  the  remainder  of  the  range  error 

*  wpOr  VwU  9  37  foot  difference  between  the  measured 

range  error  and  the  analysed  range  error  cannot  be  de¬ 
termined. 

DEFLECTION  ANALYSIS! 

a.  Tiie  measured  deflection  error  was  5  feet  to  the  right  of 
the  aiming  point.  The  measured  drift  and  the  synchronised 
drift  were  the  same.  No  reason  for  defleotion  error  could 
be  determined. 


OPERATION  OF  BOMBING  EQUIPMENT 


1.  CAMERAS  i 

a.  DIFFICULTY 8  Right  B~2  inoperative  because  of  broken  drive 
pin. 

b„  CORRECTIVE  ACTION:  Attempted  replacement  of  pin  but  It 

was  not  a  success.  Removed  camera. 

So  replacement  available* 


REMARKS 

*  m^ir 

FLIGHT  LEVEL  RADIO  ALTIMETER  RIADISGi  17,000  Feet. 


i  ink. 
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BOMBING  ANALYSIS  SUMMARY 


This  bomb  cannot  be  accurately  analysed .  1’he  bomb  hit  310 
feet  to  the  left  in  deflection  and  all  indications  point  to  an 
analyzed  deflection  impact  of  approximately  the  earns  magnitude  to 
ths  right.  In  addition,  the  aiidden  lurch  of  the  aircraft  at  the 
instant  of  release  is  known  to  hare  caused  the  bombardier  to  in¬ 
advertantly  acre  the  rate  knob  setting  a  considerable  (amount. 

For  these  reasons  it  was  considered  best  not  to  attempt  an  anal¬ 
ysis  of  this  bomb. 

OPERATION  OF  BOMBING  EQUIPMENT 

1*  CAMEHAB* 

a.  DIFFICULTY s  The  heater  switch  would  not  rewain  in  the 

*0H»  position.  Switch  had  to  be  held  man¬ 
ually.  Heater  circuit  breaker  switch  broken* 

b.  CORRECTIVE  ACTIOS:  Replaced  heater  circuit  breaker  switoh 


WaiARES 

FLIGHT  LEVEL  RADIO  ALTXM57ER  READING «  17,000  Feet. 
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RANGE  ANALYSIS; 


a.  Tho  measured  range  error  was  192  feet  short.  The 
synchronized  groundspeed  and  the  measured  ground- 
speed  were  the  same.  A  38  foot  range  error  over 
Is  attributed  to  a  100  foot  error  in  the  bombardier's 
altitude  computation.  No  other  causo  for  range  error 
ms  reported.  Tho  difference  of  230  feet  between  the 
analyzed  impact  and  the  actual  impact  cannot  be  de¬ 
termined,  but  an  error  of,  such  magnitude  was  most 
likely  a  fore  and  aft  bubble  error  whioh  the  bombardier 
did  not  detect, 

DEFLECTION  ANALYSIS; 

a.  The  measured  deflection  error  was  110  feat  left  of 

the  aiming  point.  The  drift  computed  by  the  bombardier 
and  the  measured  drift  were  the  same,  but  the  bombardier 
reported  that  the  fore  and  aft  crosshair  was  approxi¬ 
mately  50  feet  left  of  the  aiming  point  at  the  time  of 
release.  No  other  cause  for  deflection  error  was 
reported.  The  remaining  60  fqet  of  left  deflection 
error  is  indeterminate, 

OPERATION  OF  DOMBINC-  EQUIPMENT 

No  bombing  equipment  difficulties  were  encountered 
during  this  mission, 

REMARKS 

FLIGHT  LEVEL  RADI ON  ALTIMETER  READING:  17,100  Feet, 

BOMBING  ANALYSIS;  The  altitude  error  was  due  to  a  mistake  in  the 
bombardier's  altitude  computation.  He  originally  computed  the 
bombing  altitude  to  be  17,000  feet  and  set  a  dise  speed  for  that 
altitude  into  the  bomb sight.  After  the  bomb  was  dropped,  a  re- 
ohcck  showed  that  the  correct,  absolute  altitude  was  17,100  feet. 
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Bombardier;  BLAIR,  ROBES?  fl.  ls%  XA« 

Date :  26  August  1947 _ , 

Mission  No:  12  -  Amasoa. _ _ 
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CONFIDENTIAL 


BOiTEOT}  ANAL. VOX  R  "U FYARY 


a »  '.Hie  measured  range  error  was  300  foot  short*  Analysis 
shows  that  the  bombardier  synchronised  for  a  ground- 
speed  of  260  KPH  as  compared  to  a  measured  ground- 
speed  of  259  KPII .  Tills  nine  MPII  error  in  grounds  peed 
synehronisat ion  caused  a  455  foot  range  error  short* 
However,  this  error  was  compensated  for  somewhat  be¬ 
cause  the  bombardier  intentionally  set  5|‘  mils  too 
much  trail  in  tho  bombs ight  to  reduce  a  consistent 
range  error  short,  which  reduced  the  435  foot  synchron¬ 
isation  error  by  93  feet,  placing  the  analysed  range 
impact  342  feet  short.  The  42  foot  difference  be¬ 
tween  the  analyzed  impa ct  and  the  actual  impact  is 
indeterminate* 


DEFLATION  ANALYSIS  > 

a,  The  measured  deflection  error  was  77  feot  left  of  the 
aiming  point.  Ho  error  was  attributed  to  deflection 
synchronisation  error  or  lateral  bubble  error.  The 
only  deflection  error  reported  was  a  7  foot  right 
error  due  to  the  5g  mils  too  much  trail  in  the  sight 
crosstrail  mechanism.  The  84  foot  discrepancy  be¬ 
tween  the  measured  deflection  impact  and  the  analyzed 
deflection  impact  cannot  be  determined.  See  "Remarks” 
section  for  this  bomb  as  to  possible  cause  for  the 
remainder  of  the  deflection  error. 

OPERATION  OF  IX)?. ■  RING  IflKJIPBIJtT 

Ho  bombing  equipment  malfunctions  were  reported  for 
this  bomb. 


nrt'AFiKS 


FLIGHT  LEVEL  RADIO  ALTB.'RTRR  HEADING- 1 


17,000  Feet* 


BONDING  TUN  J  "even  dry  runs  were  taken  before  break  could  be 

found  in  the  overcast ,  Cloud  coverage  estimated  at  seven 

tenths,  Run  was  abort,  but  bomb  had  to  be  dropped  at  that 

time  or  salvo  in  II  rth  Gen  would  have  been  necessary  * 

r* 

FLIGHT  OF  BOMBi  Scanner  and  Navigator  reported  that  this  bomb 
rotated  considerably  more  rapidly  than  usual  and  that  it  fish- 
tailed  moderately  in  flight®  It  was  noted  before  takeoff  that 
bomb  body  contour  was  extremely  uneven  through  tllO  BiS.rf.Xl.  300  t  ion 
of  the  case • 
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RANGE  ANALYSIS* 


BOMBING  ANALYSIS  SUMMARY 


a.  The  measured  range  error  was  20  feet  over.  The  synchronized 
groundspeed  and  the  measured  groundspeed  were  the  same.  The 
only  attributable  range  error  was  caused  by  5  mils  too  such 
trail  set  in  the  bombsight  which  was  intentionally  introduced 
to  compensate  for  a  consistent  range  error  short.  The  in¬ 
tentional  trail  error  places  the  analyzed  impact  85  feet 
over  as  compared  to  the  measured  impact  of  20  feet  over.  The 
65  foot  discrepancy  between  the  analysed  impact  and  the  actual 
impact  remains  interainste. 

DEFLECTION  ANALYSIS; 

a.  The  measured  deflection  error  was  82  feet  right  of  the 

aiming  point.  There  was  no  error  in  the  bombardier's  doflaction 
synchronization,  but  a  77  foot  error  to  the  right  was  caused 
by  the  lateral  bubble  being  off  l/8  length  (4.5  mile)  to  the 
left.  In  addition,  a  12  foot  error  to  the  right  was  induced 
because  of  the  5  mils  too  ouch  trail  in  the  crosstrail  mechanism. 
The  combination  of  errors  was  responsible  for  a  total 
analyzed  deflection  error  of  89  feet  to  the  right.  This  is 
7  feet  greater  than  the  measured  deflection  error.  The 
discrepancy  remains  indeterminate. 

OPERATION  OF  BOMBING  EQUIPMENT 

No  bombing  equipment  malfunctions  were  reported  for 
this  mission. 


REMARKS 

FLIGHT  LEVEL  RADIO  ALTIMETER  READING*  17,100  feet. 

BOMBING  RUN*  rive  dry  runs  were  made  as  a  result  of  clouds  obscuring 
the  target  during  the  bombing  ru*»3  Estimated  cloud  coverage  was  five- 
tenths  to  six-tenthe. 

BOMBING  ANALYSIS*  Bombardier  set  trail  at  5  mils  greater  than  the 
computed  trail  in  order  to  compensate  for  consistent  range  error  short. 
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Bombardier 


Bate :  5  S6pt  mbar  1947 _ _ 

Mission  No:  2  -  Saaetn _ 

Target;  FUot  „ 

217 


Aircraft-  No« 


Tgt-  Elev 

Alt  Sett 

Ind.  P.A 


P.A  ,A.T 
F.L.  Te 


MISC. 


ALTITUDE 


rasiiua 


BOMBING  FLIGHT  RECORD 


A/C:  HILL.  MARCUS 


B  ombs ight  (type ) : 

(model) : 
(no.): 

Bomb  (type, size&no, ) 1 


COMPUTATIONS 


AIRSPEED 


M-9 

Jfc3SS2L 


WIND  MPH 


Como.  Error  “5 

Corr  F.L.  Temp  ;Mjl 

Grnd.  Temp.  2 

ft. 

Mean  Temp.  .  6 

Bomb.  Alt.  1 

Disc  Speed  .  1 

k2*L 

CIAS  — JL23 -  Direction, 

TAS  — S2S -  Velocity 

Trail  5 


FEATHER 


SCORING  METHOD 


Survey  -  .. 

Photo  * 


ALT.  ISIEED  (MFH) 


SIGHT  DATA 


DRIFT  BUBBIES 


BOMB  PLOT 


RANGE 
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v-4  o  Pm 


U  %> 
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ffl  W  tti  P  U  E 

«  iJ  w  o  pq  ' 
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BOMBING  ANALYSIS  SIMSAHY 


Bomb  ms  a  malfunction  re  loose  and  fell  appr or ima  tely  20 
miles  West  of  targets 

OPERATION  OF  BOMBING  EQUIPMENT 

1.  RACKS  AND  RELEASE  SYSTEM! 

a.  DIFFICULTY i  Malfunction  release «  D-D  shackle  lock- 

hook  broke  and  allowing  bomb  to  release 
accidentally, 

b.  CORRECTIVE  ACTIONS  All  D-9  shackle  looking  hooks  ra- 

“  placed  with  modified  type  hook. 
Complete  explanation  is  included 
under  Armament  summary, 

REMARKS ! 

Bomb  fell  from  aircraft  approximately  20  miles  West  of  the 
target.  Time:  Approximately  1234,  Altitude*  16,500  indicated » 
True  heading:  Approximately  ICO  degrees* 
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Bombardier:  BLAIR,  ROBERT  0.  let  Lfe* 

A/C:  HILL,  MARCUS 

L.  let  It* 

11  Tiir  _r  ri  .a  nr 

Date:  23  October  1947 

Bombsigbt  (type): 

Mission  No:  A~  Samson _ 

(model) : 

M-9 

T arg et :  Farec  sab  abb»  t  Pfonj. 

(no, ) : 

M-1Q382 

Aircraft  No:  45-21747 

B  omb  ( type ,  s  iz  e  6-no , 

)  #  5 

COMPUTATIONS 

Tgt  Elev. 
Alt  Sett, 
isd.  r.A. 
P.A  ,T. 
P.A.A  .T. 
F.L.  Tem 


MISC. 


Autiruas 


£0 _ Corrp,  Error  _ _ •*? _ 

30 »3&  ^  Corr  F.L.  Temp **?  _ 

16200  Grnd.  Temp.  19 _ 

~&Q_  __  Mean  Temp.  6 

_ X656O  Bomb.  Alt.  17000 

»  2  Disc  Speed  162,2 


A  IBS  PEED 


■CIAS  __1££ _ 

TAS  256 

Tro il _ 5 


FEATHER 


SCORING  METHOD 


Survey  1 
Pboto  _ __ 
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'Hit: 


a  «  Tho  moaaurod  rango  error  was  4  feet  over  •  The  1x«>ibard~ 
ier  synchronised  lor  a  gi'oundopoed  of  275  KPJI  as  corn- 
par  ad  to  the  meaourad  gr oundsp eed  of  273  KPII,  The  2 
J.TPII  error  in  rang©  synchronisation  caused  a  94  foot 
range  error  short.  However,  the  bombardier  purposely 
set  a  disc  speed  Into  the  boinbsight  which  was  1.1  RPM 
too  fast  (equal  to  an  inducod  error  of  05  foot  over) 
and  the  increased  disc  spaed  compensated  for  the  syn¬ 
chronisation  error,  reducing  idle  analyzed  impact  to 
9  feet  short ,  The  13  foot  discrepancy  between  the 
measured  Impact  and  the  analyzed  impact  is  indeter¬ 
minate* 

DEFLECTION  ANALYSIS  8 

a.  The  measured  deflection  error  was  466  feet  left.  The 
bombardier  synchronised  for  Si  degrees  right  drift  as 
compared  to  the  measured  drift  of  2a  degrees  right. 

The  1  degree  9rror  in  drift  synchronization  caused  an 
error  of  230  feet  left.  In  addition,  the  fore  and 
aft  crosshair  was  50  feet  left  of  the  aiming  point  at 
the  instant  of  release,  and  the  lateral  bubble  was 
i  bubble  length  right  (9  mils)  which  caused  an  addit¬ 
ional  153  foot  left  error,  rHi©  total  of  the  combi¬ 
nation  of  analysed  errors  was  433  feet  left  as  com¬ 
pared  to  the  measured  error  of  466  feet  left.  The 
33  foot  difference  between  the  measured  and  the  ana¬ 
lyzed  error  Is  Indeterminate • 

Of  '  JtATXON  OF  YUf-iaiXjii  ",H(J  irfriyT 

No  bombing  equipment  malfunctions  wore  roported, 

remarks 

FLIGHT  LEVEL  RADIO  ALTIfT'R  READING  I  17,100  Feet, 


_T8Ai 
.i*  s  im. 


/hr 


Tgt  Elev. 

MX  C*  _ 

ajl'^  wysbo 

Ind.  P.A. 
P.A.T. 

P  A  .A  .T , 


COMPUTATIONS 


ALTITUEE 


_  Comp.  Error 


r* _ T7»  T  m  _ _  «  m< 

_  v or r  x  .u,  xtsmp  _ 


Grnd.  Temp. 
Mean  Temp. 
Eomti.  Alt. 


AIRSPEED 


cus  m.„ 

TAS  jHJ_ 
Troll  5 


WEATHER 


wind(mph) 


3 _ Homo.  Alt. _ 

,  161.& , 


1  ALT.  j SPEED  (MPH)  I 


SCORING  METHOD 


Survey _ ,j _ __ 

Photo  _ 


MISC. 


r") 
U  05 

.  *H  « 
rH  c3 
CO  .C  +5 
hK  lit 
tt)  «  » 

+>0(0 
cd  h  O 
wo  IX 


SIGHT  DATA 
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^  <n  c: 
o  *H 


BOME  PLOT 


DEFLECTION 


•  • 
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Q 
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a 

E 

H  W 
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03  ,0 

t  *8 
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>-*  « 

L  225 

i 

L  154 

L  37? 


a  *  The  measured  rango  error  was  125  foot  short#  The 
bombardier  synchronized  for  a  g rounds peod  of  200  flPH 
as  compared  to  tho  measured  groundspoed  of  250  IMI# 

The  10  IIPII  orror  in  range  synchronization  caused  a 
4G0  foot  range  orror  short#  However,  the  fore  and 
aft  bubble  was  off  babble  length  (9  nils) ,  which 
caused  a  154  foot  range  error  over.  Hie  bombard¬ 
ier  purpose  iy  sob  a  disc  a  pood  into  the  bomba  Ight 
which  vsae  1*5  RPIT  too  fast,  and  fchia  caused  an  ad  i It— 
lonal  123  foot  range  error  over?  The  disc  speed  and 
bubble  errors  combined  to  produce  277  foot  over#  which 
compensated  somewhat  for  tho  grounds pood  synchroni¬ 
sation  orror  of  400  foot  short,  and  reduced  the  ulti¬ 
mate  analysed  impact  to  203  foot  short,  fho  00  foot 
discrepancy  between  the  measured  and  analysed  impacts 
remains  indeterminate  inasmuch  aa  no  further  cause  for 
range  orror  was  reported. 


n  -  'L  CTION  ANALYSIS ! 


a#  'Hie  mea cured  deflection  error  wfts  443  foot  loft*  The 
bombardier  synchronised  for  0  degree::  right  drift  as 
compared  to  the  measured  drift  of  7  degree:.  right. 

The  1  degree  drift  synchronisation  error  caused  a 
225  foot  loft  deflection  error#  In  addition,  tho 
lateral  bubole  was  off  $  bubble  length  right  (9  alia), 
which  caused  a  154  foot  left  dofloction  error#  The 
combination  of  errors  placets  the  analysed  Impact  379 
feet  left  as  compared  to  the  measured  impact  of  443 
feet  left#  Reason  for  the  64  foot  discrepancy  oannofc 
be  determined  inasmuch  as  no  further  cause  for  de- 
f loot ion  error  was  reported# 


0?’ RATION  or  DOT  BIN C-  RQg IPHTOT 

f 

1.  AUTOPILOT  i  ■ 

a#  PirYICULTY:  Aircraft  started  to  turn  when  the  turn 

control  knob  was  moved  from  "cantor"  to 
tho  “soro”  position#  Pot  v/ipsr  was  not 
properly  centered# 

b*  QQRRbCTXVb  ACTION :  Turn  control  pot  nlpor  centered# 

ITlJAniS 

it'nwnwcnrw.1 

AT IGIIT  L  ,V  X  RADIO  ALTTJTT  *'  P  APING  I  17,000  pact. 
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SN  yH!PB0ffi^MEGHr  RECORD 


BLAIR,  ROBERT  C.  lafc  IA.  A/C:  HILL,  MARCUS  L. 


Date:  19  October  1947 
Mission  Nos  16  —  Anas  an 


Bombsipht  (type): 

(model) : 
(no. ) : 

Bomb (type, size&no,  ] 


COMPUTATIONS 


1st  Lfc* 


Hofd<m  _ 

_ 

L-1Q3B2 _ 

iEl,250(X)#15  KSDROP 


AIRSPEED 

wind(mfh) 

DIAS  195 

Direction 

TAS  *54 

VhT  ool  i”V  3? 

Trail  e*5 

•rSATKER 

SCORING  METHOD 

V-!  3  i.Mllt'vC*®0^ ,  . 

Survey  .  _ _ 

Turbo  lenof^®00^*1 

PBoto 
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a#  The  measured.  rang©  error  was  112  feet  short.  Tho 
bombardier  synchronised  for  a  groundspeed  of  22G 
I«PH  as  compared  to  tho  measured  groundapood  of  220 
MPII «  Tho  6  I!PII  error  in  groundapeed  synchronisation 
caused  a  200  ft ot  range  error  short.  The  bombardier 
purposely  induced  a  70  foot  range  error  over  by  sett¬ 
ing  a  disc  speed  into  the  bomb  ,ight  which  was  1.1  RPM 
too  fast.  Reason  was  to  compensate  for  a  consistent 
range  error  short.  The  combination  of  errors  places 
the  analyzed  impact-  209  feet  short#  which  is  97  feet 
further  short  than  the  measured  impact.  Reason  for 
the  97  foot  difference  between  the  measured  and  ana¬ 
lysed  impacts  is  indeterminate# 

SRFlf.CT  101!  ANALYSIS? 

mrntmmr-  .  »■■*  mmnm .  "  mmmmmm  mm tmesssm* 

a#  The  measured  deflection  error  was  91  feet  left.  The 
measured  drift  and  the  drift  synchronised  for  were 
the  same#  but  the  lateral  bubble  was  off  l/S  bubble 
length  to  the  right  (4 #5  mils)  which  caused  a  76 
foot  left  deflection  error*  This  error  was  reduced 
by  25  feet  because  tho  bombardier  offset  his  aiming 
point  25  feet  to  the  right  of  the  standard  aiming 
point  in  order  to  compensate  for  the  lateral  bubble 
error.  The  combination  of  errors  places  the  analyz¬ 
ed  impact  51  feet  left  as  compared  to  the  measured 
impact  of  91  feet  left*  Reason  for  the  40  foot  dis¬ 
crepancy  cannot-  be  determined* 

OPERATION  OF  B0? '  BING  EQUIPMENT 
1,  0^1  AUTOPILOT i 

a.  DIFFICULTY 8  Locking  solenoid  engaged  when  autopilot 

was  turned  on  and  could  not  be  disengag¬ 
ed  until  master  switch  was  turned  off# 
Caused  by  sticking  points  in  the  triple 
leaf  switch  of  the  pilot*s  turn  control* 

b«  CORRECTIVE  ACTION  I  Points  adjusted  and  polished* 

Ground  checked  QE* 

REMARKS 

FLIGHT  LrVT3L  RADIO  ALTIIFT'R  READING*  17,000  Feet, 

Mission  flown  manually  because  of  autopilot  malfunction* 

Bomb  hit  on  r*outh  wall  of  building# 
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harken  project  bombing  flight  record 


Bombardier:  BLAIR.  ROBERT  C.  let  Lt.  A/C :  HILL,  KAP.CU5  L 


Date:  20  October  194?  _  Bombs ight  (type): 


iate:  20  October  194-7 

Mission  Nos  33  »•  Sacson 
Target :  Fargo  Sub  Asa!y  Plant 

(Aircraft  Not  45 *°2174' 


ALTITUDE 


Worden 


( mode  1 ) :  jH? _ _ 

(no. ) :  IflQ3S2 

Bomb  (type,  s  i.ze&no  ( } 


COMPUTATIONS 


P.A  ,A  .T. 
F.L.  Tem 


MISC. 


AIRSPEED 

WINB(MPH) 

1  C  IAS  190 

rtcn 

Direction 

2$3 

Velocity  ,  ^  . 

usaai 

MSATHBft 

SCORING  METHOD 

V  -  n  ‘MlltvOSOd 

Siirmsv  £ 

TnrTn  i  le  nee  3*®®$ 

Photo 

SIGHT  E67A 


DRIFT  BUBBIES 


DEFLECTION 


n  ? 


BQMBIHG  ANALYSIS  SUMMARY 


RANGE  ANALYSIS i 

a *  The  measured  range  error  was  183  feet  over.  The  measured 
ground speed  and  the  synchronised  groundspsed  were  the  same. 
Ho  cause  for  range  error  was  reported  other  then  an.  08  foot 
range  error  over  purposely  induced  by  the  bombardier  by 
setting  a  disc  speed  .7  RPM  too  fast  into  the  bombslght  in 
order  to  compensate  for  e  consistent  range  error  shorts  The 
reason  for  the  95  foot  difference  between  the  measured  range 
error  and  the  analysed  range  error  cannot  be  determined. 

DEFLECTION  ANALYSIS* 

a*  The  measured  deflection  error  was  210  feet  left*  The  syn¬ 
chronized  drift  end  the  measured  drift  were  the  same,  but 
the  lateral  bubble  was  off  l/4  bubble  length  right  (9  oils) 
which  caused  a  225  foot  left  error.  No  further  cause  for 
deflection  error  wag  reported.  Reason  for  the  15  foot 
discrepancy  between  the  measured  impact  and  the  analysed 
impact  cannot  be  determined. 

OPERATION  OF  BOMBISG  SOUIPMTCHT 
All  bombing  equipment  operated  satisfactorily. 


REMARKS 

FLIGHT  LEVEL  RADIO  ALTIMETER  READING i  25,000  Feet. 
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Bombardier;  BARKLET,  CHARLES  H.  1st  Li 


Date :  10  August  1947 _ 

Mission  No;  3  -  Anas.op  _ __ 

Target :  Fargt  Sub  Asa«y  Plant _ 

Aircraft  Not  45a,21750 


ALTITUDE 


Bombs ight  (type);  Nordtn, 

(model):  Jr9- _ 

(no.);  *&94 _ 

Bomb  (type,  size&no, ) 


COMPUTATIONS 


AIRSPEED 

ru-.s 

Ti’-S 

Teat 

.  J3A _ 

-JtSL _ 

1  .8.5  ... 

•SATIT-R 

Velocity  2& — 


SCORING  METHOD 


Survey  ..X — - - 

PT'.oto  _ _ „ 


.7360  195  257  242  8.5 
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BOMBING  ANALYSIS  SUMMARY 

RANGE  ANALYSIS » 

a.  The  measured  range  error  was  66  feet  over.  A*ialye5.B 

shows  that  the  synchronised  groundrpeed  and  the  seaeured 
groundspaed  were  the  same.  The  bombardier  reported  a 
fora  and  aft  bubble  error  of  1/8  bubol®  length  which 
caused  a  77  foot  rang®  error  over.  In  addition,  the 
bombardier  computed  the  absolute  altitude  60  feet  too 
low,  and  this  mistake  caused  another  20  foot  range  error 
utojt *  au  other  cause  for  range  error  wee  reported.  The 
total  analysed  ran^e  error  was  97  feet  over?  31  feet 
greater  than  the  measured  range  error.  The  dlaorepancy 
between  the  analysed  error  and  the  measured  range  error 
cannot  be  determined. 

vxriMmQx  mm m, 

a,.  The  measured  deflection  error  was  124  feet  left.  The 
measured  drift  and  the  synchronised  drift  were  the  mm. 

The  bombardier  reported  a  lateral  bubble  error  of  l/S 
length  righ  which  oauaed  an  error  of  77  feet  to  the 
left.  No  other  cause  for  deflection  error  was  present. 

The  remaining  47  feet  of  left  deflection  error  Is  indeterminate. 

OPERATION  0?  BOMBING  EQUIPMENT. 

1.  0-1  AUTOPILOT! 

a.  Difficulty i  Pilot  could  not  keep  the  PDI  centered.  PDI 

remained  off  one  degree  to  the  right  at  all 
times.  Rudder  potentiometer  unbalanced. 

b,  Oorreetive  Action:  Balanced  rudder  potentiometer. 

2*  RADIO  ALTIMETER  1 

a.  Difficultyi  Instrument  went  completely  dead  at  6,000 

feet.  Transmitter  fuse  blown. 

b.  Corrective  Action 1  Main  transmitter  fuse  replaced. 

Unit  checked  OK. 

REMARKS 

PLIGHT  LEVEL  RADIO  ALTIMETER  READINi  None  (INOPERATIVE) 

Slight  cloud  cover  over  target  caused  short  bombing  ran. 
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Bombardier 


L PEGGED 


A/C:  BARREN2INE,  GECrGK  t 


rct0:  Ja.ABtamiJ3bl _ 

Bombs ip ht  (type): 

Nor den 

Mission  No:  6-  Amazon 

(model) : 

M— 9B 

Targets  Purge  Sub  Aes’y  Plant- 

(no, ) : 

bi94 

Adroraft  Not  45-21750 

B  omb  (type }  s  iz  e  Ano , )  T2$B1?25CQ0  lb  $23 

COMPUTATIONS 

ALTITUDE 


A  IRS  FEEL 


E— 


P.A  .A.T. 
F.L.  Tern 


MISC . 


Met  Ug 

ied  

16400 

-100 

16500 
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a.  The  measured  range  error  for  this  bcnb  ma  32  foot 
short? •  .'he  f ;r ovaidispn od  apnchrotilBod  for  find  thd 
measured  grounds peed  or©  the  a&m®,  and  the  bombardier 
reported  no  fore  and  aft  bubble  error#  olt-ittido  error 
or’ trail  error*  ‘Thor  of  or  o,  the  32  foot  range  error 
short  cannot  bo  detonr.lnad. 


TV-  ,nof  "  rtnYMt  ft  Vf  A  irVr.i  * 
^ J.  ^y>«L  <  >4*/>  UX. » 


a*  Aho  measured  deflection  error  was  02  foot  loft  of  the 
aiming  point,  alio  drift  synchr onload  for  and  the  meas¬ 
ured  drift  are  the  satao,  However#  the  lateral  bubble 
was?  off  1/0  bubble?  length  to  the  right  which  accounts 
for  a  77  foot  daf lection  error  to  the  left.  Oho  re¬ 
maining  3  foot  of  loft  deflection  error  is  Indeter¬ 
minate  * 


ryy  ’UTJJQ 


CAtr-MS 


a,  PIPPICULTY*  Bight  3-2  broke  film  and  blew  fuaoj  prob¬ 
able  cause  was  insufficient  alack  bat- 
wo  on  aprackefcs  and  gate  which  cauaod 
motor  overload#  Left  floodlight  burned 
out* 


CORK  C?IV::  ACTIQIT 


Pulled  right  3-2-  checked,  reload* 
ed#  and  ground  chocked  OK,  Iioplao- 
ed  fuse  and  floodlight  bulb. 


r-  ha® 


ktroirr  l 


RADIO  A 


T.?T?!'"Tvt;  -'hAhlKOI  17,000  Poet, 


Air  v/a3  slightly  turbulent#  several  levels  were  required  dnr* 
Ing  tho  bombing  run. 
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Bombardier:  BARK1EI,  CHARLES  H.  1st  Lt.  U/C:  BARRBBCtHE^  QEORQB  T.  0  APT  AIN 


Date:  20  August  1947 _ 

Mission  No:  8  «»  Amaggr- _ 

Target :  F&rge  Sob  Ana»y  Plant 


Aircraft  No: 


ALTITUDE 


Bombsight  (type):  HordttP _ _ _ 

( mode  3. ) :  .Mylg.., . . 

(no.):  Silk _ 

Bomb  (type  3  ni'/.e&no ,  )  T26i5.^250QQ.lb  #11 
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BOMBING  ANALYSIS  SUMMARY 

RANGE  ANALYSIS i 

a,  The  measured  impact  was  42  feet  over.  Analysis  shows  that 
the  synchronised  grounds peed  and  the  seasurec’  groundepeed 
ware  the  same.  Th©  only  cause  for  range  error  reported  was 
a  7  foot  range  error  over  caused  by  the  pilot  flying  20  feet 
too  high  os  the  bombing  run.  The  remaining  35  feet  of  rang# 
error  over  cannot  be  determined. 

DEFLECTION  ANALYSIS  i 

a.  The  measured  deflection  error  was  220  feet  right*  The  syn¬ 
chronised  drift  and  the  measured  drift  were  the  sane,  but 
the  bombardier  offset  the  aiming  point  50  feet  to  the  right 
'  of  the  standard  aiming  point.  In  addition,  the  lateral 
bubble  was  off  1/S  bubble  length  left  which  caused  another 
76  feet  of  deflection  error  to  the  right.  The  combination  of 
errore  places  the  analysed  impact  126  feet  to  the  right  of 
the  aiming  point  am  compared  to  a  measured  impact  of  230 
feat  right.  The  remaining  94  feet  of  right  deflection  error 
is  indeterminate.. 

OPERATION  OF  BOMBING  EQUIPMENT 

1.  RACKS  AND  urary. 

a.  DIFFICULT! i  Carrier  chains  could  not  be  fully  retracted  after 

bomb  release.  Safety  wire  on  turnbuckle  broke, 
allowing  chain  to  twist  preventing  retraction. 

b.  CORRECTIVE  ACTION »  Safety  wires  and  turnbuckle  lock  nuts 

checked  for  security  after  leading. 

FLIGHT  LEVEL  RADIO  ALTIMETER  READING*  17,050  feet. 

Bombing  run  was  longer  than  usual.  Several  levels  were  taken.  It  is 

believed  that  the  lest  level  produced  a  false  lateral  bubble  level. 

BOMBING  ANALISI8*  Bombardier  offset  AP  50  feet  to  the  right  of  the 

standard  AW, 
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Bombardier:  BARKLEY.  CHARLES  H.  lat  It.  A/C :  BARRENTXNE,  GEORGE  T.  CAPTAIN 


Bate:  2fe  Aumiat  1947  _ _  Bombs ight  (type):  _Hordari_ - 

Mission  No:  11  Amazon _  (mode]):  _ _ _ - 

Aircraft  No*  45—^1750  _ _  Bomb  (type .  slzeAno . )  T28£3.32500Q  lb  §5 
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BOMBING  ANALYSIS  SUMMARY 


RANGE  ANALYSIS; 

a*  Ths  measured  range  error  was  70  feet  short*  No  cause  for 
range  error  was  reported  other  then  the  12  foot  range  error 
oyer  caused  by  the  pilot  flying  30  feet  too  high  on  the 
bombihg  run*  The  82  foot  discrepancy  between  the  analysed 
impact  and  the  actual  impact  is  indeterminate. 

DEFLECTION  ANALYSIS'; 

a.  The  measured  deflection  error  was  137  feet  left  of  the  aim¬ 
ing  point.  The  synchronised  drift  and  the  measured  drift 
mere  the  same,  but  the  bombardier  reported  a  lateral  bubble 
error  of  1/8  bubble  length  (4*5  ails;  right  which  caused  76 
feet  of  the  left  deflection  error.  The  remaining  61  feet  of 
left  defleotion  error  cannot  be  determined  inasmuch  as  no 
further  cause  for  deflection  error  was  reported. 

OPERATION  OF  BOMBING  EQUIPMENT 

In  B0MB8IGHf! 

a.  DIFFICULTY!  Vertical  gyro  lateral,  bubble  processed  1/4 

bubble  length  (9  ails)  during  preflight  cheok. 

b.  CORRECTIVE  ACTION;  Sight  removed  and  checked .  Found  to 

have  gyro  bearings  slightly  worn.  In¬ 
stalled  new  sight  and  stabiliser. 

2.  PNEUMATIC  DOORS t 

a.  DIFFICULTY!  Rear  doors  could  not  be  closed  after  bomb 

release.  Caused  by  leak  iu  latch  actuator. 

b.  CORRECTIVE  ACTION!  Replaced  rubber  washer  in  latch 

actuator. 

3>  CAMERAS! 

a.*  DIFFICULTY;  £-22  camera  did  not  operate.  B-2  master  circuit 

breaker  popped.  B-gs  did  not  operate. 
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Ground  cheeked  K-2S,  Operated  ©atie- 
faetorily.  Sawed  and  replaced  master 
circuit  fcra  a  iter  ,1  Checked  OK  with  full 
roll  of  film. 


REMARKS 

FLIGHT  LEVEL  RADIO  ALTIMETER  READING i  17,000  Feet* 
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Bombardier:  BARK1ET,  CHARLES  H. 

fete:  ^  August  1947 _ 

Mission  No:  ***  A&fcson 

Target ;  Fa rga  Sub  Aes1  y  Plant 

Aircraft  No?  4fe-23.7i>Q 
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'  (no.):  L~977 _ _ _ _ 
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Accurate;  analysis  of  Kilo  bomb  enrv'Qt  bo  rondo  because  the 
bombardier  could  not  bo  positive  of  i;ho  oxact  aiming  point 
used*  Bombardier  estimated  the  approximate  position  of  the 
aiming  point  on  tho  bonking  ran  because  ho  could  not  sec  the 
target  clearly  duo  to  base,  glare,  and  approach inf ;  dunk,  foe 
””  :  A.nKp,«  aoction  for  complete  explanation  of  difficulty. 


OP  RATION 


'.to:: io  hiCifbEiif 


GAIV-RAS  f 


a,  blfiTCUhrYt  K-2h  camera  not  operated  because  of  vacuum 

failure.  Camera  could  have  been  operated, 
B-2  main  circuit  breaker  popoedj  circuit 
breaker  was  found  to  be  of  15  amp.  capa¬ 
city  instead  of  required  35  amps, 

b,  COIN'  CTIVb  ACTION t  Camera  vacuum  valve  stuck,  repair- 

ed  valve.  15  amp  main  circuit  break¬ 
er  was  replaced  with  required  35 
amp  capacity  circuit  breaker, 

ft yanks 

FLIGHT  LW’l  RADIO  ALWTTP  T  RADIN':  I  17,  050  Foot. 


BOMBING  RUN;  Bomb  inn  conditions  in  the  target  vicinity  war® 
extremely  poor.  Could  not  see  a  lining  point  on  the  target  until 
past  tho  bomb  release  point  because  of  haze  and  glare.  Would 
not  have  released  bomb  if  landing  with  bomb  had  been  possible. 
Various  bomb-sight  lens  filters  were  tried  without  success. 

Cannot  perform  an  accurate  analysis  of  thi3  bomb  because  bombard 
ier  could  not  be  positive  of  tho  exact  aiming  point  used.  Had 
to  estimate  approximate  position  of  aiming  point  On  bomb  run 
because  target  almost  completely  obscured  by  haze,  glare  and 
approaching  dusk# 


Bombardier;  BIARKLEI,  CHARIE3  H.  lot  It.  1A/Ci  BARPBHlIIS.  GEGgT.OBS  1 
Date:  5  Se;pt«fflbw  1%7  _  Bombsight-  (type):  ,  Il&P_dgJ3 _ 

Mission  Nos  1  «*  Sanuwfi  (mode].):  -Jfe2 - 

Target:  Fargo  Sub  Aga*y  Plant  (no.):  JL=92Z - „ — ~ 

Aircraft  Not  1A&1Z5Q  6omb(type,si2e&.no,  )TgjSS».g52^Llia.  §  2 
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l.’AITGK  ANALYSIS  S 


a*  Clio  meaimrod  range  error  was  180  feet  short  of  the 
aiming  point.  Analysis  shows  that  tho  bombardier 
synclironlzod  for  the  an me  groundspoed  as  the  Measur¬ 
ed  groundspeed,  hut  that  the  fore  and  aft  bubble  was 
•£  bubble  length  off  (9  mils)  which,  caused  an  error 
of  153  feet  short.  Ho  further  cause  for  range  error 
was  reported,  The  33  foot  difference  between  the 
measured  range  error  and  the  analysed  range  error  can¬ 
not  be  determined* 


DEFLECTION  ANALYSIS  : 


to.  The  measured  deflection  error  was  133  feet  left  of 
the  aiming  point.  The  measured  drift  and  the  drift 
synchronised  for  wore  the  same  and  the  bombardier  re¬ 
ported  no  lateral  bubble  error.  The  entire  amount 
of  deflection  error  cannot  be  determined.  It  la  be¬ 
lieved  that  the  majority  of  the  dsfl  cot  ion  error-  was 
caused  by  a  lateral  bubble  error,  present,  but  not 
detected  by  tho  bombardier. 

OP"  RATION  OF  iYTBING  EQUIPMENT 


1.  BOKBSIGHT : 


a.  DIFFICULTY t  Fore  and  aft  bubble' processed  £-  bubble 
~  “  length  In  2  minutes,  just  within  T.O. 

limits.  Vortical  gyro  slightly  unbalanc¬ 
ed  dynamically. 

to.  CORN  CTIVt.'  ACTIO  II 3  Bombs ight  calibrated  and  gyro 

balanced. 


2  .  Pin/iM'MG  DOORS  I 


a.  DIFFICULTY t  When  roar  doors  were  closed  In  flight 

excessive  vibration  resulted.  Attri¬ 
buted  to  the  fact  that  the  buffer  doors 
had  been  removed  for  repair# 

b.  CORRECTIVE  ACTION i  Replaced  buffer  doors, 

REMARKS 

FLIGHT  L’V'L  RADIO  ALT  If  T’R  ENDING*  17,000  Feet. 
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Bombardier i  E ARKUS! .  CHARLES  H.  1st  Lt.  U/C:  RARRKNXINE.  GEORGE  T.  CAPTAIN 


Date:  13  October  194?  _ _ 

Mission  No:  5  —  Samson _  . 

Target:  Fzrgs  Sub  Ass»y  Plant 

Aircraft;  No»  45-21750 


ALTITUDE 


Bombs ijrht  (type):  Nord«n _ 

( mode  1 ) :  „  _ _  . 

(no.):  W60S 

Bontb(type,size&no. ^ 


COMPUTATIONS  _ _ 
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Tho  measured  range  error  was  7  foot  abort  of  the  aim¬ 
ing  point.  Analysis  ohov/a  that  tho  bombardier  syn¬ 
chronised  for  a  groimdspeod  of  1350  TJPII  as  compared 
to  the  measured  groundspeed  of  250  I3PII .  Tho  1  IvTPII 
error  In  range  synchronisation  was  the  cause  of  a 
47  foot  range  error  short »  However,  the  lateral 
crosshair  was  25  feet  over  at  the  instant  of  release, 
and  the  pilot  flow  50  feet  too  high  on  tho  bombing 
run  which  caused  another  12  foot  range  error  over, 
making  a  total  compensating  error  of  37  feet  over, 
which  places  tho  ultimate  analyzed  impact  10  feet 
short.  The  3  foot  discrepancy  between  tho  measured' 
impact  and  the  analyzed  impact  la  indeterminate. 


DhFb  .CTION  ANALYST 3, ; 

a.  The  measured  deflection  impact  was  82  feet  right.  The 
drift-  synchronized  for  and  the  measured  drift  were 
the  sane,  but  the  fore  and  aft  crosshair  was  50  feet 
right  of  the  aiming  point  at  the  Instant  of  release. 
No  further  cause  for  deflection  error  was  reported. 
Reason  for  tho  32  foot  difference  botwoon  the  ana¬ 
lyzed  impact  and  the  .measured  impact  cannot  be  de¬ 
termined. 


OP1 RATION  01'  TTI TOMBING  BfflJIPMRMT 
All  oqu lament  operated  satisfactorily. 


ID”  .ARKS 


FLIGHT  L'  VRL  RADIO  ALTIrf  TTI? 


17; 


100  F© sc . 


Wind  was  changing  rapidly  due  to  frontal  movement  through  the 
target  area.  Four  wind  runs  were  taken  with  a  different  re¬ 
sult  oach  time,  flight  haze  in  target  area. 
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Bombardier: 


rpts:  U  October  ,1947 

Mission  No:  7  *—  Samson 


Missioji  «o:  _ — , _ 

Target: 

Aircraft  Nos 


B  ombs  i ght  ( ty pe ) :  ,Kor4filL.^., - 

(model):  Jfc-<L~ _ _ 

(no.):  I eOhD&„^, _ 

Bomb(tvpe ,sizeano. )  T2SK2,  252GO_.\b  §  15 


iwnwi/ii »?! 


y* 

tCLf^V 


ALTITUDE 


COMPUTATIONS 


A  :[RS  FEED 


P.A  .A.T, 
F.L.  Tem 


MISC 


LEATHER 

SCORING  METHOD 

VlaiMlitvOwBt. 

Haay 

Tnrbnj.encepftMgh 

Snrvev  X 

Pboto 

'H  P 
O  *H 

M 

£  ~ 

O  I  -r!  f-i 

PH  H  Pi 


b  p  *h  \-i  {ij 

W  O  CS  <=s  M 

2  £  IH  S  W  § 

O  M  '  H  W  feq 


CONFIDENTIAL 

BOMBING  AKALTSIB  SUMMARY 


RANGE  ANALYSIS! 

a*  The  measured  range  error  wag  five  feet  short.  The 
measured  grouudspoed  and  the  synchronised  groundspeed 
were  the  same.  Tho  bombardier  reported  that  the  bomb 
was  released  on  a  very  short  bombing  m  of  approximate¬ 
ly  30  seconds  duration  or  less,  sad  therefore  he  did 
not  have  sufficient  tiise  to  obtain  an-  accurate  level* 
Just  before  the  release  of  the  bomb*  it  was  acted  that 
the  fore  and  aft  bubble  was  off  l/Z  bubble  length  to 
the  fore,  so  the  bombardier  displaced  the  lateral  cross¬ 
hair  300  feet  short  to  compensate  for  the  306  foot 
range  error  over.  The  theoretical  impact  was  six  feet 
over  &.s  compared  to  the  mRcevred  impact  of  five  feet 
short.  The  reason  for  the  eleven  foot  difference  be¬ 
tween  the  measured  impact  and  the  theoretical  analysed 
impact  cannot  b®  determined, 

DEFLECTION  ANALYSIS t 

a.  The  measured  deflection  error  was  153  feet  left.  The 
measured  drift  and  the  synchronised  drift  were  the 
same.  The  only  reported  cause  for  deflection  error 
was  due  to  the  lateral  bubble  being  off  l/4  bubble 
length  to  tits  right  (9  mils)  which  caused  an  error 
of  153  feet  left.  No  further  cause  for  deflection 
error  could  be  determined.  The  14  foot  discrepancy 
between  the  analysed  impact  end  the  measured  impact 
cannot  be  determined. 

OPERATION  OF  BOBBING  EQUIPMENT 
All  bombing  equipment  operated  satisfactorily. 

KBSASK& 

FLIGHT  LEVEL  RADIO  ALTIMETER  READINGS  17,100  Feet. 

Bombing  conditions  on  this  mission  s®r»  very  poor.  Runs  wtre 
limited  to  approximately  jo  seconds  or  lass  because  of  an  S/10 
cloud  coverage.  The  bombardier  could  not  sec  the  target  until 
a  50  degree  sighting  angle  was  reached,  and  did  not  have  suf¬ 
ficient  time  for  an  accurate  level  during  the  run.  The  bomb 
had  to  be  released  on  this  run  or  possible  salvo  would  have  be¬ 
come  necessary. 


Approach  No. 


A/C:  BAIT 'EN TINE.  CtECKGE  T 


CAPTAIN 


Bombardier:  BARKLEY »  CHARLES  H.  1 at  It, _ 


fete:  16  October  194?  _ _ 

Mission  No:  _1Q_-  Samson 
Target :  Fargo  Sub  Ago 1  y  Plant 

Aircraft  Noi  45*21750 


ALTITUDE 


Bombsight  (type):  Nordoft _ 

(model):  „M=2. _ 

(no . ) :  1^7608 

Borah (type  jSize&no. )¥28E2j  25200 lb  §  1 


COMPUTATIONS 

I  airs  teed  |  mm(wW~~ 


OTAS  195 
IAS  253 _ 

Trail, _ § _ 


VEAVHER 


Via-iH  I  i tv  4/10  Survey 

Cloudo 

TnrhnlenoeRMQoth  Photo 


SCORING  METHOD 


Survey  X 


MISC . 


356 |l6 


VTN 


253  173 


EOME  PLOT 


Ml 


w 


Bonn  tig  ahaxybi.?.  suir  ary 


RANGE  At!  A  lYHir. : 


The  mo  a  inn*  0(3  rftn;:o  error  was  110  fo-t  aliort  of  the 
aiming  point.  The  groundspeod  synchronised  for  and 
tho  measured  groundspoed  v/oro  the  some*  -die  bombard - 
ier  reported  that  tho  fere  and  aft  buhblo  v/ao  off  1./8 
bubble  length  (4.5  mils )  which  cauaod  a  70  foot  range 
error  short.  No  further  cause  for  range  error  was  re¬ 
ported.  Ho as on  for  tho  40  foot  discrepancy  between 
the  measured  range  error  and  tho  analysed  range  error 
cannot  bo  determined. 


,4ft 

? 


Dry'Ll  CTTON  ANALYSIS  i 

a,  'Bio  measured  deflection  error  was  210  feet  right,  The 
mo  a  cured  drift  and  the  drift  synchronised  for  were  the 
same,  bub  tho  bombardier  offset  his  foro  and  aft  cross* 
hair  100  feet  right  of  the  aiming  point .  hi  addit¬ 
ion#  the  lateral  bubble  was  off  l/O  bubble  length  left 
(4,5  .mils)  which  caused  a  76  root  deflection  error 
right,  ‘file  combination  of  deflection  errors  places 
the  analyzed  impact  176  feet  right*  Reason  for  the 
-34  foot  difference  between  the  analyzed  impact  and 
the  measured  impact  is  indeterminate, 

OP  "RATION  OF  no!' BING;  EQUIPMENT 
All  bombing  equipment  operated  satisfactorily,, 

REliABKS 

FLIGHT  LEVEL  RADIO  ALT  IT"  7  V,  RT  APING*  17,100  Feet. 

Bombardier  used  an  aiming  point  100  feet  right  of  the  standard 
aiming  point. 

Cloud  conditions  over  target  were  approximately  4/l0»  Bomb  was 
dropped  through  largo  hole  in  ov  rcast.  Bomb  run  was  less 
than  1  minute  duration. 


CONFIDENTIAL 


t,. 


HARKEN  HigynFiBENBAb  RECORD 


Bombardier:  BATJKLSI.  CHARLES  H.  1st  Lt.U/C:  iMEKENTXHE.  GEORGE  T.  GAPTA1H 


r\  ,  _ ...  _  T5__V„J_V4.  u _ Narden 


Bate ;  19  October  1947 

Mission  Mes  11  -  Bmson _ _ 

Target;  farge  Sub  Ass»y  Plai 

Aircraft  No<  45-21750 


ALT  ITU® 


Tgt  Elev. 
Alt  Sett, 
In$.  P.A. 
P,A,T . 
P.A.A  ,T, 
FjL.  Temp, 


MISC, 


80  _ __  CoTip.  Error  . 

Mot  Ua»d  Corr  F.L,  Temp **30  «9 

24510  Grnd.  Temp.  H, 

■.$40  Mean  Temp.  -9*9$  r 

25050 _ Bomb,  Alt.  25000 

Disc  Speed  133*3 


SPEED  (MFH) 


Bombs ight  (type):  ,,Cgaen _ 

(model):  *L?  _„ - 

(no.).  *»!_ _ 

Bomb  (type  *  size&no , )  T2SE2»  25200  lb  #7 

C  OMPUTAT  IONS  _ _ 

AIRSPEED  ”  |  WINB(MPH) 


BIAS  195 _ 

TAS  289 

Troll  8 


FEATHER 


SC  (BING  METHOD 


Survey  ^ 
Photo  _ _ 
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I®  EFT  IBUBBIES 


195  289  257  8 


BOMB  PLOT  ft 
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Err.*  ' 
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BOMBING  ANALYSIS  gPjjSARY 

RANGE  A MALI SI St 

a.  The  measured  range  error  was  228  feet  short.  The  bombar¬ 
dier  synchronized  for  a  groundspeed  of  260  MPH  as  com¬ 
pared  to  a  measured  groundspeed  of  257  MPH.  The  3  MPH 
range  synchronization  error  caused  a  3.75  foot  range  error 
short.  In  addition,  the  lateral  crosshair  was  25  feet  short 
of  the  aiming  point  at  the  instant  of  release,  making  a 
total  range  synchronisation  srror  of  200  feet.  This  ©rror 
was  reduced  by  a  14  foot  range  error  over  caused  bythe 
pilot  flying  40  fast  too  high  on  the  bombing  run.  The  ul¬ 
timate  analysed  impact  is  186  feet  short.  Reason  for  the 
42  foot  difference  between  the  analysed  impact  and  the 
measured  impact  is  indeterminate.  * 

DEFLECT! OK  ANALYSIS t 

a.  The  measured  defleotion  error  was  512  feet  left.  The 
measured  drift  and  the  synchronised  drift  ware  the  same, 
but  the  bombardier  reported  that  the  lateral  bubble  was 
1/2  bubble  length  right  (18  mils)  which  caused  a  450  foot 
left  defleotion  error.  So  further  causa  for  an  error  in 
defleotion  could  be  found.  The  62  foot  discrepancy  between 
the  analysed  impact  and  the  measured  impact  is  indeterminate. 

OPERATION  OF  BOBBING  EQUIPMENT 

1.  PNEUMATIC  DOORS  SYSTEM i 

a.  DIFFICULT! I  Pressure  would  sot  build  up  after  doors  were 

opened  at  bombing  altitude.  Build  up  OK  after 
descent  to  lower  altitude.  Caused  by  high  al¬ 
titude  leak  in  rear  door  pneumatic  system. 

b.  CORRECTIVE  ACTIOS i  None  possible.  Doors  f round-checked 

OK.  Could  not  find  souroe  of  high  al¬ 
titude  IcAk. 

WFMAggfl 

FLIGHT  LEVEL  RADIO  ALTIMETER  READING!  25,000  Fast. 

Could  not  obtain  accurate  bubble  level  due  to  constant  turbo  power 

surge. 
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IT  RECORD 


Bombardier;  BARKLEY,  CHARLES  H.  lat  Lta 

Date :  20  October  194? _ 

Mission  Bo;  12  -  Samaon _ _ 

Tnrgot ;  Jjsxg*  Sub  Aerjy  ELuzZ^. 

Aircraft  Not 


B^'gMTXNE^  j£mGE  T.  CAPTAIN _ 

Bombs ight  (type):  Borden _ 

(n.jc'el) :  _Ma9 _ _ _ _ _ 

(no.);  lr?$0o 

Bomb  (type, size&no, )  T2SE2,  25200  lb  #  i 


COMPUTATIONS 


ALTITIJEE 


Tgt  Elev. 
Alt  Sett, 
Ind.  P,A, 
P.A  ,T. 

P.A  tA.T, 
F.L.  Temt). 


MISC. 


SO _ _  Comp.  Error  -6«9 

Not  Used  Corr  F„L.  Tomn-30^9 
245BO  Grnd.  Temp.  9 

**540  Mean  Temp,  -IQ >95 

25120  Bomb.  Alt.  _  25000 

-24 _ Rise  Speed  131,3 


ALT,  j SPEED  (MFH)  | 


'  a  ms  PEED 

WIND£MpiI\ 

BIAS 

TAS  290 

Troll  8 

Dire  ct i on  054 

Velocity  11 

fcEAT??ER 

v  a  £5  ib  i  -j  i 

Sm-ver  X 

Turbulence  Sooo 

1 

I 

,  Photo 
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irijtt  Ibubbies 
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fa  E-t  W 
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BOMB  PLOT 


fe?'  -3 


Def..  ,  -  Circ.. 

Err.  *  ft  3  EBP. .  '  134 


RANGE 
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CJ  >H 
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EH  «  M 


REFLECTION 


dom;  iiitg  analysis  summary 


HANG:';  ANALYSIS  t 


a.  The  measured  range  error  was  134  feet  abort.  The 
measured  groundspoed  and  the  ground  spaed  synchron¬ 
ised  for  were  the  same,  but  the  fero  and  aft  bubble 
was  off  l/O  bubble  length  (4*5  mils)  which  caused  a 
113  foot  range  error  short.  This  error  was  reduced 
somewhat  by  a  23  foot  range  error  over  caused  by  the 
pilot  flying  <50  foot  too  high  on  the  bombing  run. 

The  combination  of  errors  places  the  analysed  impact 
90  feet  short*  Reason  for  the  44  foot  discrepancy 
between  the  measured  and  analysed  impacts  is  indeter¬ 
minate. 

D  TI.  OTION  ANALYSIS  i 

a.  The  measured  deflection  error  was  3  feet  right*  The 
measured  drift  and  the  drift  synchronised  for  were 
the  same.  No  cause  for  deflection  error  could  b@ 
found.  Reason  for  the  3  foot,  right  deflection  error 
is  indet  ermlnat  e . 

OPERATION  OF  BOMBING  EQUIPMENT 
All  bombing  equipment  operated  satisfactorily* 

RT MARKS 

PLIGHT  LEVEL  RADIO  ALTIMETER  READING »  25,000  Feet* 

Turbo  Power  surge  made  conditions  very  difficult  for  obtaining 
bubble  level.  It  is  believed  that  the  aircraft  if  approaching 
the  critical  altitude  at  this  weight* 
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HARKEN 


RECORD 


Bombardier  :  HARRIET.  CHARLES 


Mission  No:  15  -  Saaisaa 
Target ;  f*XK*  Sub  Agg»y  I 

Aircraft  Noi 


ALTITUDE 


B&9H 


let  Lt 


Bombs ight  (type):  Borden  .. 

(model):  _ 

(no.):  .  Ig»Z603  , ... - 

Bomb (type, si fee&no.  )T2SS2»  £5200  lb  #  6 


COMPUTATIONS 


AIRSPEED 


C  IAS  195 
'ias  _m _ 

T  to  i  1 _ fi  . 


RSA'PEsR 


l 

v:a-*v.ri  li.vr^lr  Survey  X . 

TurbulsnoeSasoth  Photo  _____ 


SCORING  METHOD 


MTSC. 


ART,  ISIEED  (MFH) 


SIO.P'l  D'iTA 


DRIFT  BUBBIES 


3  3  1 

CJ  fc-l  <5 


195  290  286  |  8  833 
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BOMBING  jjJTALY?.iy.  ftmiARY 


W&b  bomb  cannot  be  accurately  analyzed  for  ranee  or  de¬ 
flection  error.  Aircraft  turbo  power  surge  made  it  extremely 
difficult  for  bombardier  to  obtain  on  accurate  level.  Oscil¬ 
lations  were  so  bad  that  the  bombardier  could  not  determine 
the  bubble  position  prior  to  release,  and  for  this  reason  bomb 
cannot;  be  accurately  analyzed, 

OPERATION  OF  BOMBING  EQUIPMENT 

1,  CAMERAS  i 


- •  DIFFICULTY:  Right  B-2  blew  fuse.  Attributed  to  alti¬ 
tude  effects ,  Caused  by  hl$i  drag  which 

CV SJ1  J.OS'iCu.  t)S6  CirCUloi 
b,  CORRECTIVE  ACTION  I  Fuse  replaced* 

R  MARKS 


FLIGHT  LEVEL  RADIO  ALTIMETER  READING  I  25,000  FEET, 

Turbo  surge  made  it  extremely  difficult  for  the  bombardier  to 
obtain  &  level.  It  ia  believed  that  this  particular  aircraft 
is  approaching  its  critical  altitude  at  this  level  and  weight. 
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CONFIDENTIAL 


5KCTI0S  V 

AMERICAN  PHASE 

OPERATIONAL  ^TiTMAHY- - BOMBING  EQUIPMENT 

ARMAMENT 
BOMBSIOHTS 
C-l  AUTOPILOT 
PHOTO  EQUIPMENT 
RADIO  ALTIMETERS 


OPT, RATIONAL  nUiMARY-ABKAKT  KT  AND  fllLP'D  ^■iQ.tJIPLI-.UT 
OPERATION  t 


a.  The  locking  hook  on  the  D -9  Bomb  rhaokle  (mortified) , 
fractured  on  two  occasions*  once  in  flight  and  once 
immediately  after  carrying  chains  had  been  aocured. 
The  resultant  modification  of  the  locking  hook  was 
considered  satisfactory.  Ko  other  malfunctions  of 
the  D-9  'hackle  were  encountered,  (See  "Malfunction 
Report  of  D-9  Shackle-Modified".  Fart  IV). 

b,  During  ballistics  tests  at  Muroc,  California,  prior 
to  departure  for  overseas,  it  was  proven  that  the 
spring  tenaion  within  the  standard  A-4  release  was 
of  insufficient  strength  to  overcome  the  bind  in  ths 
moving  parts  of  the  D-9  shackle  and  trip  the  release 
nrw ~  Upon  recommendation,  the  Wright  Field  Armament 
Labratory  modified  the  A-4  release  so  that  the  me¬ 
chanical  force  exerted  by  the  lovers  and  springs  on 
the  shackle  latches  was  increased  from  the  range  of 
22-36  pounds  to  the  range  of  60-65  pounds  with  a  min¬ 
imum  life  of  1000  releases.,  The  modified  version  of 
the  A-4  release  operated  satisfactorily  throught  the 
entire  project* 

c.  The  operation  of  the  retraotlon  windlass  and  cable 
was  considered  satisfactory.  Two  retraction  cables 
were  spliced  when  strands  snapped  and  frayed. 

d,  Ail  buffer  door  latches  were  inoperative  after  they 
had  been  used  several  times.  The  latching  arms  were 
driven  through  the  wooden  portion  of  the  doer,  caused 
by  the  pressure  of  the  slipstream  in  closing  the  doors 
after  the  bomb  had  been  released*  The  aetal  hinges 
attached  to  the  airplane  fuselage  were  tom  and  bent. 


c*s  The  operation  of  the  front  bomb  bay  doors  was  consider¬ 
ed  satisfactory# 

fs  The  operation  of  the  rear  bomb  bay  door*  wac-  consider¬ 
ed  unsatisfactory  due  to  extreme  buffeting  of  rear 
doors  and  faulty  latch  actuators.  The  additional  port 

+-Vi  /%  *?  «  *•  #%Vs  A  nf  1  fls  A  Wb.  ..A  1*.* 
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on  the  actuator  ana,  caused  excessive  wear  on  the 
rubber  washer  encircling  the  latch  actuator  piston. 
Buffeting  was  caused  partially  by  the  leak  In  the  latch 
actuator  but  primarily  by  the  removal  of  the  wind  de¬ 
flectors  from  the  rear  bomb  bay  doors. 
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CQltnbCTIV:  ACTION : 

a*  ‘Plan  locking  hook  of  D~9  Fhnoklo  was  modified  by 

Oberfaffenhoff en  Air  Depot  under  the  personal  super** 
vision  of  Lt.  Colonel  Hans.  Kirshner,  in  accordance 
with  Wright  Field  recorniendationa  and  specif loationa* 

b.  A  steel  plate  war.  riveted  to  each  aide  of  the  buffer 
doors  at  the  point  where  the  latching  arms  arc  connect¬ 
ed  to  the  doors.  The  metal  hinges  were  doubled  in 
thi  clones  s « 

c.  Rubber  washers  in  latch  actuator  wore  constantly  re¬ 
placed. 

3.  CONCLUSIONS : 

a.  The  D-9  Shackle  with  the  modified  looking  hook  is 

satisfactory  for-  use  with  the  Amazon  and  SBmson  bombs, 

b*  The  modified  A-4  release  ic  satisfactory  for  use  with 
the  type  D-9  Shackle, 

c*  The  retraction  cable  and  windlass  are  satisfactory, 

d.  The  type  buffer  doors  provided  with  the  Albert  air¬ 
craft  are  unsatisfactory, 

e.  The  latch  actuator  system  used  on  the  rear  bomb  bay 
doors  is  unsatisfactory, 

4,  RbCOKUT  NDATIOHS 1 

a.  That  S-4  shackle  release  be  installed  in  Albert  air¬ 
craft  as  soon  as  they  aro  available, 

b.  The  buffer  door  latches  be  modified  with  metal  plates 
installed  on  each  side  of  buffer  doors  and  the  metal 
hinges  doubled  in  thickness, 

c.  That  the  standard  latch  actuator  be  installed  in  Al¬ 
bert  aircraft,  with  the  air  line  from  the  actuator 
arm  opening  valve  running  direotly  to  the  T  c  ojmection 
on  the  four -way  valve.  The  other  port  in  the  T  con¬ 
nection  should  lead  to  the  latch  actuator. 
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*t  Five  S-9  type  bowbsighta  and  on®  M-93  type  boabaight 
were  uaed  during  the  Harken  Project.  Operation  of 
all  alghte  w&s  considered  ealisfactcry,  with  m  ab¬ 
normal  malfunctions  oeouring*  Approximately  ninety 
per  cent  of  the  malfunctions  reported  were  due  to  the 
precession  of  the  boabeight  gyro.  Best  of  the  pre- 
ueHvion  difficulties  were  due  to  bad  bearings  in  the 
gyro  and  gyro  cardan. 

b.  The  operation  of  the  boabaight  stabilisers  was  con¬ 
sidered  satisfactory* 

a.  The  opera tioa  of  the  B-7  mount  was  considered  unsa tie- 
factory  due  to  the  weak,  or  fatigued  Lord  Mounts.  On 
bombing  runs  it  proved  to  be  too  flexible  to  alio* 
proper  leveling  of  the  boabaight  stabiliser.  It  alao 
caused  excessive  oscillation  of  the  boabaight  gyro 
bubbles.  This  condition  aade  It  difficult  for  the 
bombardier  to  set  up  his  runs  accurately. 


a.  Twenty- five  and  fifty  hour  inspections  vsre  performed, 
in  addition  to  the  usual  preilights,  and  periodic  testa. 

b#  It  *aa  naeessary  to  rs place  one  B-7  mount  in  airplane 
Ruaber  750. 

o.  A  TO  has  been  submitted  by  the  Soabsight  Department, 
Smoky  Hill  Air  Field,  Selina,  Kansas,  on  the  B-7 
Mount. 


The  Lord  f/hock  Mounts  installed  with  the  present  type 
B-7  scant  «■»  unsatisfactory  because  they  fatigue  too 
easily,  and  are  too  flexible. 


ifcmuiiagSiMS'g 


That  heavier  and  stronger  Lord  Mounts  be  Installed 
with  the  B-7  Mount. 
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CONFIDENTIAL 

OrBRATIONAL  SOMiARY  -  C»1  AUTOPILOT 
1.  OPERATION i 

a.  Operation  of  the  C-i  Autopilot  la  Airplanes  Nrabar 
750  and  751  t?as  considered  satisfactory. 

b.  Operation  of  the  C-l  Autopilot  in  Airplane  Number 
747  was  erratic  on  aileron  control  due  to  leaky  cir¬ 
cuit  In  tha  Pilot's  Turn  control  unit. 

c*  A  modification  known  ae  tha  "Rate  Gyro"  had  been  in¬ 
stalled  st  Bright  Field  prior  to  departure ,  for  w- 
te naive  service  testing  during  high  altitude  opera¬ 
tion.  The  purpose  of  tha  modification  vas  to  elioinate 
the  wallow  and  instability  generally  attributed  to 
All  C-l  autopilot a  during  high  altitude  operation* 

The  "Rate  Gyro"  is  a  24000  RFK  booster  directional 
gyro  and  is  aired  into  the  C-l  rudder  circuit*  It  is 
extremely  aenaitivs,  to  deviation  in  aaimiutb,  and  la 
in  effect,  a  gyroscopic  dash  pot.  Wo  maintenance 
difficulties  were  encountered  with  the  modification 
during  the  American  Phaae. 

1,  CORBSCf ITS  ACTIO*. 

a*  The  usual  prefiighte  in  addition  to  the  twenty-five  and 
fifty  hour  Inspections  were  performed. 

b.  The  Autopilot  Control  Panel  was  removed  end  replaced, 
with  a  serviceable  unit. 

e.  No  maintenance  instructions  were  provided  with  the 
"Rate  Gyro*9  It  was  necessary  to  clean  the  poten¬ 
tiometer  «nu  isolated  sector  during  the  course  of 
normal  autopilot  maintenance  checks. 


e.  That  the  Installation  of  tbs  "Rate  Gyro*  modification 
does  materially  reduce  wallow  and  instability  in  the 
C-l  Autopilot,  and  that  it  provides  a  such  more  stable 
bombing  platform  than  the- unmodified  version  of  the 
0-1  Autopilot. 

4.  RBSOWPamATIOHSt 

a*  That  th*  "Rate  Gyro8  b#  installed  a-  a  retroactive 
Modification  on  all  operational  B-29  boaberdsent  air¬ 
craft  equipped  with  the  type  C-l  Autopilot. 
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:l.  operation ; 

The  photographic  covnyago  of  the  Amazon  XI  and  amson 
bombs  was  much  more  complete  than  that  of  the  British  model 
bomb  for  the  following  reasons  s 

a.  Arrival  of  five  (5)  replacement  Jerome  b-2  Record¬ 
ing  Cameras,  55  JIM, requisitioned  from  A-4f,  Stra¬ 
tegic  Air  Command* 

{1}  Prior  to  the  departure  of  the  Harken  Pro  lent 
for  Germany,  replacement  cameras  and  spare 
parts  were  requisitioned  on  Blue  Streak  Pri¬ 
ority,  Both  own  era  and  parts  are  Hated  aa 
Dead  Items  in  current  Air  Forces  Stock  Lists. 
Air  Materiel  Cornmand  reported  no  cameras  or 
spare  parts  available, 

(2)  At  completion  of  British  Phase,  cameras  in 
operating  condition  had  been  reduced  from 
the  required  nine  (9)  to  aix  (6)  for  lack 
of  replacement  parta, 

b.  Bombing  operations  *t  lower  altitudes  -  17,000 
feet  as  compared  with  30,000  and  35,000  feat* 

(1)  Average  temperatures  at  flight  level* 

17,000  feet  -4.8°C 

25,000  feet  -23 ,9°C 

30,000  feet  -27,l"0 

35,000  feet  -37,4°G 

c.  Availability  of  processed  35  MM  Jerome  film  be¬ 
fore  completion  of  Amazon  II  bombing* 

(1)  There  were  no  facilities  available  to  pro¬ 
cess  confidential  35  JDi  motion  picture  film 
in  the  U.s.  Occupied  Zone  of  Germany*  All 
film,  of  British  bomb  and  Amazon  II  bomb  wa* 
sent-  to  the  R  *A  *E» ,  Pamsbrough,  England, 
for  processing, 

(2)  Altho  teat  strips  were  mads  in  the  Harken 
Photo  labratcry,  thin  situation  made  it  Im¬ 
possible,  until  such  time  as  processed  film 
was  available,  to  immediately  recognize  and 
adjust  any  possible  errors  in  installation, 
expo sure ,  etc, 

2,  corrective:  action  ; 


CONFIDENTIAL 


a*  Failure  of  all  three  Jerome  11-2  Cameras  on  two 

successive  missions  of  aircraft  Number  21750,  was 
traced  to  the  installation  of  a  "Camera  Master"  eir-~ 
cult  breaker  switch  where  amperage  capacity  was  ten 
amperes  less  than  the  valve  specifies  in  electrical 
circuit  diagram  covering  the  Jerome  installation* 

The  15  ampere  main  circuit  breaker  was  replaced  with 
required  35  ampere  capacity  circuit  breaker© 

b,  K-22  type  aerial  cameras  operated  satisfactorily  on 
all  missions  except  ons0  Vacuum  valve  was  stuck. 

Camera  could  have  operated  but  bombardier  was  im¬ 
properly  instructed  and  did  not  turn  camera  on,  vacuum 
valve  was  repaired, 

CONCLUSIONS  I 

a.  The  Jerome  B-2  Recording  Camera  35  MM  is  fairly  ade¬ 
quate  for  medium  altitude  works  but  is  unreliable  at 
altitudes  above  20,000  feet, 

b,  K-22  type  Aerial  Camera  can  be  satisfactorily  operat¬ 
ed  at  altitude  of  35,000  feet  with -40Ti temperature, 

RUCOI'MNNDATIONS  t 

a.  For  any  future  operations  of  this  nature,  a  Record¬ 
ing  Camera  be  used  for  which  parts  and  comp let 6  assem¬ 
blies  are  readily  available, 

b.  That  processing  facilities  for  film  be  made  immediately 
available  to  operating  personnel. 
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OFBRATIOSAL  BUMteinY-RA DIR  BQiiiFaBIT 

i.  op Mi 

Throughout  this  phase  of  the  operation  the  Radar  Altimeters 
functioned  satisfactorily,  with  no  sore  than  the  normal  malfunc¬ 
tions  being  experienced.  Moat  malfunctions  occurred  during 
flight  and  ware  difficult  to  detect  during  operational  ground 
checks.  Moat  frequent  malfunctions  wares 

ft.  low  Signal  recaption,  or  poor  aeasitivity  st  altitudes  of 
10,000  feet  end  above,, 

b.  Kon-oircular  or  alllptlcal  traok  on  Indies  tor  1-152-0.  . 
c«  Bad  or  wsak  tubes  in  trawaudtter-raeeiver  Unit  JiC-768  0. 


d.  Blown  fuse. 


2-  CQRRBQTI7B  ACgflH» 

•>.  Every  action  noted  in  available  pertinent  Teohnioal  Orders 

was  taken,  within  the  Unite  of  available  test  and  maintenance 
facilities,  to  insure  satisfactory  operation.  In  every  In¬ 
stance  of  sal function,  equipment  had  groend-e beaked  Cl,  but 
vent  out  of  operation  during  flight.  All  routine  inspections, 
daily,  25,  50,  and  100  hour,  were  performed.  Due  to  United 
nalntenanoe  and  test  facilities,  nost  maintenance  was  per¬ 
formed  on  the  1st  and  2d  echelon  level,  and  consisted  nainly 
of  calibrating  units,  checking  circuit*  for  shorts,  and  re¬ 
placing  units  known  to  be  Inoperative  with  units  known  to  be 
operational . 


3.  £Q2£l£gIfiB&i 

a*  The  majority  of  the  malfunctions  occurred  during  the  British 
phase  when  operating  at  altitudes  of  30,000  and  35,000  feet. 
The  only  conclusion  that  can  be  sad#,  due  to  the  lack  of 
maintenance  facilities  and  equipment,  ia  that  tha  Radar  Al¬ 
timeter  SCR  718  is  more  :  eliable  at  medium  cltitudea  than  at 
altitudes  above  20,000  feet. 

4.  RECOHMENMTIOBS; 

a.  Test  sets  TS-10-APE  and  TS-23-ArI  be  made  available  to  op¬ 
erating  personnel,  without  subject  test  sets,  shop  level 
maintenance  ie  prone  to  be  unreliable. 


■  Suwausi  BOMBISC.  ACCURACY  A HTi  ANALYSIS 

In  iha  section  to  follow,  no  attempt  iiaa  bean  toad#  to 
differentiate  between  the  two  large  bomb  tjpes,  the  Ami  son  end  the 
Sitmsou,  me  to  relative  accuracy  because  it  is  the  opinion  of  Harlren 
Personnel  that  the  ballistic  accuracy  of  the  two  bomb  types  is  so 
iwifly  the  Dctuvj  tiUi  uif fwr5»ic®  Is  tsf InitsslssI  *. 

1.  BOMBIHG  ACCURACY l 

BRIYI8H  PHABSt  The  average  circular  error  for  all  British 
bombs,  (total  3.2)  evelueiva  of  the  one  manual  release,  was 
ID  ails  a  Tills  is  waJ  tv>  »ri  avanua  unaoysv’bad  aironliT 
error  of  3t?0  feet  at  >3,000  feet  absolute  altitude . 

m|gj^|8  The  svsraga  olreular  error  for  all 

American  bombs,  (total  31)  exelusiv®  of  ona  malfunction 
release,  was  13.2  mils.  *his  is  equal  to  an  average 
unconverted  ciroular  error  of  224  feet  at  17,000  absolute 
altitude. 

A  consolidation  of  the  circular  errors  for  ei'L  bombs  dr  upped, 
(total  43),  British  and  American,  shows  that  the  average  eirenlar  er¬ 
ror  for  bqth  phases  of  the  project  wait  12.3  mils.  This  is  equal  to 
an  average  unconverted  oircular  error  of  21l.?_fsst  at  17  000  feet  eb- 
aolute  altitude  or  370  feet  at  30.000  faet  absolute  altitude. 

8,  WUeRiRbTRR  -  SOKTAimm 

The  average  ciroular  error  of  the  total  of  13 
British  and  American  bombs  dropped  was  1>.2  mils. 

(1)  BRITISH  BOMBS’ 

Average  ciroular  error  for  the  total  of  3 
British  bombs  was  9.9  mils; 

30.000  ta*& 

Bo.  of  bombs  -  2 

Average  olreular  error  -  7.1  alls,  214  feet. 

IMSSUmI  • 

w-  _#  V  -W.  "I 

OU«  Ui  tflMUW  —  4.8 

Average  ciroular  error  -  15.4  mils,  540  feet. 

HOTS*  Qae  additional,  bomb  was  ye— 

1 eased  froa  tbia  altitude. 

(2)  ABBUCAM  BOMBSl 

The  average  ciroular  error  for  the  total  of 
10  American  buses  was  14.1  nils: 


7-7/ 


»  a 


17,000  Fi,.T 

IlD  of  VomSiV  -  9  (u  Amazon  XX,  o  Samson)  • 
Average  circular  error  -  14*5  rails;  240  foot. 


i 'fa  of  bombs  -  1  (Hams on) 

Average  circular  orror  -  10,3  mils;  207  feet, 
b,  BOMBARDIER---  PLATT? 

The  average  circular  error  for  the  total  of  13 
British  and  American  bombs  was  14,6  mile t 

(1)  BRITISH  POKES  I 

The  average  circular  error  for  the  total 
of  4  British  bombs  was  13,4  nils  I 

50,000  FEET 
IToo!r  bombs"  »  5 

Average  circular  error  -  10,2  mils?  506  feet* 

55,000  FEEf 

of  bomb*  -  1 

Average  circular  error  -  22 #9  mils;  BOS  feet* 

(2)  AMERICAN  BOMBS t 

The  average  circular  err  ox*  for  the  total  of 
9  American  bomba  was  15 ,2  mila  i 

17,000  FEET 

So  oi^bcJixb¥  -  8  <6  Amazons  II,  2  3a®«ona) 

Average  oircular  error*1  15,7  mils;  267  feet, 

NOTH  I  One  additional  bomb  was  a  malfunction  re~ 
lease  at  this  altitude. 


25,000  PERT 

SooTiOTP*  -  1  (Sams on) 

Average  circular  error  •  11*1  mils;  279  feet. 


c,  BOMBARDIER—-  BARKLEY 


T >**4  4*1  ^1*  «<i 

.U*iy2.sxi  txi 


The  average  circular  error  for  the  total  of  17 

“I - * - =  A  A  —  «  = 

uuwvo  - 


a _ —  «  — 

nxuo/f  A^oii 


( 1 )  EKCTIiP  BOMBS  i 


Thu  average  circular  error  for  the  total  of 
5  British  bombs  was  7,4  miles 
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-  EfiZKLEY 
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30.000  feet 

Mo.  of  bombs  -  3 

Average  circular  error  ~  9.5  milsj  2S6  feet. 

35,000  feat 
So.  of  bonbs  -  2 

Average  circular  error  4*2  mile 5  146  feat. 


(2)  AMERICAN  BOMBS; 

The  average  circular  error  for  the  total 

of  12  American  bomba  was  12 *9  milai 

17.000  feet 

No.  of  boaba  -  9  (5  4aa*on  II,  A  Samsona). 

Average  circular  arror  -  9.4  nil#;  160  faat. 

25,000  feat 

No.  of  bomba  -  3  (Samaons) 

Average  circular  error  —  15.2  milai  382  foot. 

2.  RBA30NS  TOR  ACCPBACH 

It  is  believed  that  tha  primary  reaaona  for  the  overall 
bombing  accuracy  obtained  warn  aa  follows? 

a.  The  high  level  of  individual  a till  of  all  peraonnel 
and  the  intensive  training  of  tha  boebing  taaas. 

b.  The  fact  that  every  poeaible  precaution  auoh  as  dry 
rune,  upwind  bombing,  wind  rune,  and  long  bombing 
approaches,  wae  taken  to  insure  ultimate  accuracy. 

c.  Installation  of  tha  C-l  Autopilot  "Rate  Gyro*  aodlfl- 
oation. 

d.  The  very  good  bailie tic  accuracy  of  the  type  bombe 
dropped. 

e.  The  fact  that  differential  ballistic  winds  hav#  vir¬ 
tually  no  effect  on  bombs  of  this  siae  and  typ®, 

3*  BOMBING  AN ALIBIS » 

a.  Measured  Flange  and  Deflection  Errors? 

(1)  BRITISH  B0S8S.  3-3.000  TSK  AMP  35,000  FSET 

Total  Number  of  Bombs  ~  12. 

Average  Range  Error 


"i  li  n.^.4 
AUA  root 


Average  Deflection  Error 
pin  y*it 


It  appears  at  /.‘lrst  that  the  average  deflection 
error  for  the  'iritis'1!  bomba  was  considerably  greater 
than  average  range  error*  Actually,  tiia  reason  that 
average  deflection  error  exceeded  average  range  error 
is  traceable  to  two  bomba  ,  #A-19  ft  #A-0,  both  of  which 
had  excessively  large  deflection  erroi*s0  In  fact# 
the  deflection  error  for  the  two  bombs  equalled  u  total 
of  ISOS  feet  which  was  45%  of  the  total  deflection 
error  for  all  bombs  dropped.  It  is  believed  that  over 
a  period  of  time,  a  large  number  of  bombs  released 
from  the  extreme  altitudes  will  produce  average  range 
and  deflection  errors  which  will  be  suV  tanfcia'JLly 
equal • 

(2)  Air -RIG  AM  BOMBS,  17,000  FEET 
Total  Number  of  Bombs  -  26, 


Average  Range  Error  Average  Do  fleet  ion  Error 


176  Feet 


237  Feet 


It  is  evident  that  from  the  intermediate  alti¬ 
tudes,  with  the  large  type  bomba,  that  average  de¬ 
flection  error  will  exceed  average  raxxge  error*  The 
average  deflection  error  was  considerably  affected 
by  three  (3)  bombs  (Amaeon  #12,  Season  #5  3d*13)  with 
excessively  large  defleotlon  errors,  two  of  whloh  were 
dropped  by  the  same  bombardier*  The  deflection  error 
for  the  three  bombs  totaled  1416  feet  which  was  3 lit 
of  the  total  deflection  error  for  all  bombs  dropped. 
However,  If  the  3  bombs  referred  to  had  baen  entirely 
deleted  from  the  averages,  the  deflection  error  would 
still  have  been  slightly  larger  than  range  error.  It 
is  believed  that  over  a  period  of  time,  a  large  number 
of  bombs  released  from  the  intermediate  altitudes,  i,©; 
10,000-20-000  feet  abaoluto  altitude,  will  pr<y'  ica 
average  deflection  errors  which  will  exceed  average 
range  errors  by  approximately  15^* 

( 3 )  All  RIGAN  BOMBS  ,  25,000  PE  IT 


Total  Number  of  Bombs  -  5* 

Average  Range  Error  Average  hex  lection  Errc-r 
219  Feet  21G  Feet 


suf  f 


Although  the  number  of 

cl  ant  miantf  t-*r  for-  fh  »-• 


bombs  dropped  was  not  of 
respite  to  be  mrwiltmbM. 
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it  will  be  noted  that  when  the  higher  altitudes  ere 
approached,  the  average  range  and  deflection  errore 
approach  equality  (despite  the  fact  that  one  bosh, 
Samson  f?'7,  was  responsible  for  47%  of  the  total  de¬ 
flection  error) .  It  is  believed  that  over  k  period 
of  time,  a  large  number  of  bombs  released  froa  the 
higher  altitudes,  i.a,  above  20,000  feet  absolute 
altitude,  will  produce  average  range  and  deflection 
errors  which  are  substantially  equal  in  magnitude. 


(4)  0150038 IOM i 


(a)  All  three  of  the  Harken  Project  Bombardiers 
finished  the  project  with  rami  paint-5  of  impact  short 
of  the  aiming  point. 


MAM1 

LT  BARK LSI 
LT  BLAIR 
LT  SCHUEBITZ 


jelok  mm 

17  Bomba 
13  Bomba 
13  Bomba 


m 

28  feet  abort 
104  feet,  short 
48  f*st  ashcrt 


Bombaight  malfunctions  were  definitely  ruled  out  as 
the  oauee  for  the  consistent  range  error  short, 

(b)  It  is  the  opinion  of  all  Harken  Project  bom¬ 
bardiers  that  a  distortion  in  the  plate  flea a  window  of 
the  B~29  bombardier1*  nose  section  is  responsible  for  a 
general  tendency  among  bombardiers  to  synchronise  for  a 
falsa  groundspeed  faster  than  the  actual  ground speed 
flown,  thus  causing  a  consistent  range  error  short,  The 
distortion  in  the  plate  glass  window  becomes  most  apparent 
as  the  slse  of  the  sighting  angle  decreases,  and  becomes 
very  apparent  at  sighting  angles  in  the  proximity  of 
30  degrees,  The  distortion  takes  effect  In  such  a  manner 
as  to  cause  the  rate  synchronisation  to  appear  slow,  (la¬ 
teral  crosshair  moves  away  from  the  bombardier}.  In  order 
to  keep  the  bombaight  synchronised,  the  bombardier  adjusts 
the  rate  for  the  false  apparent  groundspeed,  ultimately 
setting  up  a  dropping  angle  which  is  consistently  too  largo, 

i o'  Inasmuch  as  the  amount  of  error  nsuaed  he  the 
distortion  increases  as  the  sis*  of  the  dropping  angle 
decreases,  l.t  is  a  variable,  and.  can  only  be  approximately 
corrected  for  by  diec  speed  or  trail  adjustments-  Two 
different  methods  cf  correcting  for  the  distortion  error 
were  tried,. 
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1  I4>  Blair  used  the  disc  spesd  adjustment  method, 
whereby  the  d.iue  apsed  war  increased  an  amount 
sufficient  to  compensate  for  75%  °f  the  average 
consistent  range  error  ah', rt -  This  method  was 
successful,  but  a  number  of  bombs  must  be 
dropped  before  the  correction  can  be  computed 
and  than  it  is  applicable  only  to  the  individual 
for  whom  it  ia  computed. 

2  It  Barkley  used  a  personally  developed  technique 
whereby  the  bombardier  makes  no  corrupt ire 
adjustment  in  disc  speed  or  trail.  With  thin 
method,  the  bombardier  synchronizes  for  range 

an  usual  until  the  false  motion  of  the  lateral 
crosshair  ie  detected  just  before  the  bombsight 
indices  meet.  When  the  false  motion  is  detected, 
no  further  rat <>  corrections  are  made.  This 
method  require*  some  practice,  but  1b  the  most 
adaptable  method,  end  produces  the  best  results. 

2,  Lt  Schlaebii*  used  both  the  dine  speed 
correction  method,  and  the  synchronisation 
technique  method.  This  officer  is  of  the 
opinion  that  the  synchronisation  technique 
mot.hod  is  the  better  of  the  two. 

Breakdown  of  Analyzed  Bombing  Errors s 

It  was  possible  to  accurately  analyse  of  the 
total  of  all  bombs  dropped.  It  must  be  realized  that  a 
perfect  analysis  of  a  given  bomb  impact  is  a  rare  condition. 

At  least,  the  theoretical  (analyzed)  impact  of  a  bomb  very 
seldom  agrees  with  the  measured  impact  as  to  the  magnitude 
of  the  range  and  deflection  errors.  The  prir  ry  reason 
for  this  is  attributed  to  the  fact  that  all  figures  used 
for  analysis  were  visual  readings  obtainsd  by  the 
bombardier.  Although  every  possible  precaution  was  taken 
to  insure  accurate  instrument  and  bombsight  readings, 
inaccuracies  are  bound  to  exist,  especially  in  the  case 
of  bombsight  bubble  readings.  Since  it  is  extremely 
difficult  for  the  bombardier  to  determine  the  exact  amount 
of  bubble  error  present,  it  is  believed  that  the  major 
amount  of  the  indeterminate  range  and  deflection  errors 
may  b«  attributed  to  improper  assessment  of  the  bubble 
error?! at  the  moment  of  release. 
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At  beat  he  can  give  only  an  approximation,  and  tho 
natural  tendency  la  to  under estimate  the  magnitude 
of  the  bubble  error-,.  Mated  below  1  n  a  brnabdown 
of  the  causes  of  av crane  analyzed,  range  and  deflect¬ 
ion  errors  for  the  two  phases  of  tho  project,  British 
and  American.  It  should  be  understood  tliat  the  errors 
listed  below  am  analyzed  errors,  not  actual  errors* 
find  that  the  sum  total  of  all  the  causes  will  not 
equal  the  average  measured  range  or  deflection  errors* 

( i )  British  poms,  50*000  feet  amp  35,000  FEigg 

HANG"  kk'MPkS 

j|yot«B  rrA  T?G.il ^'5  AVSiSgC  A VC’STSkS  X?l^ 

and  Aft  Bubb-  Synchronization  tude  and  determinate 

lo  Error  Trail  Error  Error 


49  Feet 


59  Feet 


17  Feet 


78  Feet 


DEFLECTION  ERRORS 

Average  Lat-  Average  Deflect-  Average  Cross-  Average 
eral  Bubble  Ion  Synchroni-  trail  Indeter- 


Error 


nation  Error 


Error 


minate  Error 


49  Feet 


101  Fast 


4  Feet 


00  Feet 


Lmaajr 


RANGE  ERRORS 


Average  Fore  Average  Range  Average  Altl-  Average  In- 


and  Aft  Bubb-  Syn oh r  oni  z  a  t  i  on  tude  and 


determinate 


Error 


trail  Error  Error 


38  Feet 


94  Foot 


36  Feet 


67  Feet 


NOTE*  38  feet  of  the  36  foot  average  altitude  and  trail 
error  w.ps  &  purposely  induced  error  in  oi'der  to 
compensate  for  consistent  range  errors  short. 

DEFLECTION  ERRORS 


Average  Lat-  Average  Deflect-  Average  Cross-  Average 
eral  Bubble  ion  Synchroni-  trail  Indeter^ 

Error  cat Ion  Error  Error  minute  Error- 


4<>  FACTORS  A VFKCTIHf;  ACCi&ACY  it 

Bombing  *onun*oy  dealined  from  an  average  oirqulnr  error 
of  10  mils  for  the  British  phase,  to  an  average  of  12.3  mils  to 
inoln.de  the  American  phase. 

a.  It  ia  the  opinion  of  Harken  Personnel  that  a  me, lor 
portion  ol‘  the  decline  in  accuracy  is  traceable  to 
the  leek  of  continuity  in  bombing  during  the  entire 

American  phase  of  the  project.  Major  causes  for 
delay  “erfs 

(1)  The  large  typs  boausnarw  not  shipped  from  tho 
0,  S.  until  lifter  the  project  departed  the  ZI. 

Upon  delivery  from  the  manufacturer,  they  were 
shipped  in  lots  of  2,  3,  and  4  at  a  time.  Con¬ 
sequently,  the  supply  of  large  bombs  didl  not  oatoh 
up  with  the  demand  until  a  on*  month  bombing 
duiay  was  encountered  »nd  EO#  of  the  large  bomba 
hed  been  dropped. 

(2)  The  D-0  ahaokle  looking  hook  broke,  and,  the  re¬ 
design  and  manufacture  of  new  parts  .'leowssitated 
a  bombing  cessation  for  a  6  week  period. 

(3)  Unsuitable  bombing  weather. 

b.  Marginal  weather  was  in  part  responsible  for  the  d«oli»a 
in  accuracy.  During  the  latter  weeks  of  the  project, 
crows  often  encountered  very  rapid  deterioration  qf 
weather  in  the  target  vicinity,  and  were  thus  forced  to 
hurry  the  release,  or  to  bomb  through  a  break  in  the 
overcast.  In  addition,  base  and  glare  often  made  bombing 
conditions  difficult  during  the  late  afternoon  houra. 

A  total  of  4  bombs  were  dropped  through  breaks  in  the 
overcast,  and  on-:  bomb  was  released  under  such  extremely 
poor  conditions  of  visibility  that  the  bomberdier  could 
not  see  the  aiming  point  until  past  the  bomb  release  point. 

5.  CONCLUSIONS! 


a.  That  under  similar  bombing  conditions,  the  B-29  lead  crew 
bombardier  should  maintain  an  average  circular  error  of 
IS  mils  or  less  when  dropping  either  the  Amason  or  Samson 
type  bomb. 

b.  That;  under  simile?"  bombing  conditions ,  the  B-29  lead  orow 
bombardier  should  maintain  sn  aver- rc*  ol  oular  error  with 
the  largo  bomb  type*  which  is  approximately  3  mils  or  19# 
lower  than  his  average  circular  error  attained  using  the 
standard  M  38A2  100  pound  practice  bomb* 


/  e  s 


VM-  n  \urf?  in  bn s od  on  a  comparison  between  the  10 .2 
*::ii  fivor  averaged  by  the  o  Harken  Pro J oct 

during  the  prelim? nary  practice  honking 
phuoo,  ;>rv>  the  15  «2  nil  average  circular  ei-ror  obtain- 

if  Amazon  and  Hawsoi 


:  ire 

od  Viv  the  3 ante  bombardiers  using  tin 
h-n-  bombs* 


c.  Tiiat  comparatively  wore  accurate  average  circular 
errors  will  bo  obtained  by  a  bombardier*  with  the  large 
bor.b  tv oes  than  with  the  atrmrinr-d  demolition  or  prac- 
tine  type  bombs, 

d.  That  the  "Kate  Gyro"  C-l  Autopilot  modification  in  a 
material  aid  to  increased  bombing;  accuracy,  especially 
at  altitudes  above  CO, 000  feet. 


or  Thai  with  tho  stripped  Albert;  E-CO,  carrying  either 
the  Amazon  or  Cams on  bomb,  tho  maximum  absolute 
altitude*  should  not  exceed  25,000  feet  if  preclsicm 
bombing  accuracy  is  to  be  achieved.  In  fact,  one 
Harken  Aircraft  Cumber  45-21750,  encountered  such 
severs  turbo  power  surging  at  25^000  feet  that  bomb¬ 
ing  accuracy  was  considerably  Impaired  due  to  the  re¬ 
sulting  difficulty  in  obtaining  accurate  bubble  levels 
and  synchronizations • 

n.  xr  coiftruDATioirs ; 


a*  That  future  production  xijodela  of  the  large  bomb  types 
be  equipped  with  an  s.sS.iniivli  s  tearing  device  similar 
to  AZON.  It  is  apparent  that  the  cost  p  r  unit  bomb 
would  be  increased,  but  the  bombing  objectives  could 
be  achieved  with  a  considerably  smaller  expenditure 
of  bombs,  which,  would  eventually  prove  che  installat¬ 
ion  to  be  an  economy  measure, 

b.  That  for  increased  bombing  accuracy,  the  "Rate  Gyro* 
bj  installed  as  a  retroactive  modification  on  all 
combat  operational  bombardment  type  aircraft# 

c  »  That  for  maximum  bombing  accuracy,  the  absolute  alti¬ 
tude  for  a  particular  R-29  type  aircraft  sho\*ld  not 
be  within  the  altitude  regions  wherein  turbo  power 
surging  is  encountered.  For  some  combat  operational 
B-20 * s  carrying  either  large  type  bomb,  this  altitude 
may  be  below  <5,000  JTeet » 
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(”5  Shipment  of  nil  bombs  pi'lor  to  departure  oi  pro¬ 
ject  personnel  fro-i  7,1  so  ns  ;.-•••  insure  a  constant 
bomb  supply. 

(3)  Departure  of  project  In  early  spring  months  to 
take  advantage  of  favorable  bombing  weather* 

That  for  future  projects  of  thia  type,  If  a  very 
accurate  analysis  of  bor.blng  accuracy  j.o  denired*  a 
scries  of  automatic  motion  picture  cameras  be  mount¬ 
ed  to  r<  cord  the  exact  information  roqulred  for  pur¬ 
poses  of  analysis* 

(1)  One  camera  with  a  prism  chcuia  be  mounted  on  the 
eyepiece  of  the  bonbsight  so  as  to  obtain  a  photo¬ 
graph  of  the  target  and  the  bo mb sight  orosshalra 
for  the  last  fifteen  seconds  of  the  twr.b  run  to 
liiOiuuw  the  final  synchronies t ton  at  the  point 

of  release* 

(2)  Another  camera,  should  bp  so  mounted  as  to  obtain 
photographs  of  tho  bomb eight  bubbles  for  the 
last  30  seconds  of  the  bombing  run.  This  camera 
should  be  mounted  and  wired  to  take  bubble  photo¬ 
graph  only  when  the  bombardier  la  not  making 
course  corrections,, 

^J)  A  third  camera  should  be  located  In  position  to 
take  automatic  notion  pictures  of  tho  a  ire  rod; 
flight  instruments  for  the  last  30  seconds  oi 
the  bombing  run* 
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